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DISTHICT or NEW.UAMFSHIRB. 

DiHriu Clerk's Office, 

Bb it BBiiXMBSiiBp, That on the eighteenth day of September, A. D. 18S27. in the 
fi(\y-«econd year of the independence of uie United Katei oi America, Dahibl AoAiit, 
of Mid diatriet, hat deposited in this office the title of a book, the right whereof he elaima 
as author, in the woroa following, to wt/ f 

" AaiTHMSTip. in which th& Principles of o|ierating by Numbers are analytically ex- 
plained, and synthetically applied : thus combinin| the Advantaees to be derived both 
from tlie inductive and syntlietic Mode of instructmg^: the when made familiar by a 
grnat Variety of useful and interesting Examples, calculated at once to engage the Pupil 

*M Btudy, and to sive him a full Knowledge of Figures in their Application to all tne 
(• tieal Purposes of Life. I>esi|^ed for the Use of Schools and Academies in the United 
>t4.i<)i). By Dakikl Adavs, M. D. Author of the Scholar's Arithmetic, School Geog<> 
rapiiy, &c" 

In conformity to the act of Congress of the United States, entitled, " An Act for 
the encouragement of learning, by securing the copies of maps, charts, and books. 
lo the authors and proprietors of such copies during the times therein mentimied ;'* 
and also to an a t, entitled, ** An Act supplementary to an act for the ^leonrage- 
m«nt of learning, oy securing the copies of maps, charts, and books, to the anthers and 

Sroprietors of soch copies durin|; the times therein mentioned; and extending the bme- 
ts thereof to the arts of designing, engraving and etching historical and otlwr printa.** 
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Thkkk wtWDineUiDifai of teachiixg, — ^the syiaJuHc and the antdylic. 
In the synthetic methodi ttie pupil is first presented with a general 
view of the science he is studying, and afterwards with the particular!* 
^ which it consists. The analytic method reverses this order; the 
}AjpiI is first presented with the particulars, from whicli he is led, lyy 
certun natural and easy gradations, to those views which are more 
general and comprehensive. 

Tiie Scholar's Arithmetic, publbhed in 1801, is synthetic. If that 
is z^foMJU of the work, it is a rault of the times in which it appeared 
The analytic or inductive method of teaching, as now applied to cle 
isentary mstruction, is araonff the improvements of later years. Its 
introduction is ascribed to Pbstalozzi, a distinj^shed teacher m 
Switzerland. It has been applied to arithmetic, with great ingenuity, 
by Mr. Colbvrn, in our own country. 

The analytic is uncpestionably the best method of acquiring knoi» 
ledge ; the synthetic is the best method of recapitulating f or reviewing 
it. In a treatise designed fbr school education, both methods are u» i 
ful. Such is the plan of the present undertakings, which the author, 
occupied a«he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithmetic still cm- 
tinuing, an obligation, incufred by lone-continued and extended p:i 
tronaffe, did not allow him to decline tne labour of a re visa!, wbicii 
should adapt it to the present more enlightened views of teaching this 
sciehce in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first given, 
containing a familiar explanation of its various principles ; afler which 
foliowif n, synthesis of these principles, with questions in form of a nup 
plement. Nothing is taught dogmatically ; no technical tern\ is used 
till it has first been defined, nor any principle inculcated without a pre 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 

S inning with those that are very easy, and gradually advancing to 
lose more difficult, till one is introduced containing larger numbers, 
and which is not easily^ solved in the mind ; then, in a plain, famiUar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their use and their ap 
plication. 

At the close of the fundamental rules, it has been thought advisable 
to collect yito one clear view the distinguisliing properties of thoRe 
rules, and to give a number of examples involving ouq ot \\\qx^ ^C\.Vv^\^ 
These exercises will prepare the pu^W moie x^^iX-v^ \.^i xsxAsswi^sx^'^^ 
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tft^neatioii of these to the raeceeding rales ; aend, besides, win 

1 1 interest him in the science, since he will find hiioseKT tble, bj ihm 

apnlioation of a very few principles, to solve many eurions questions. 

^Fhe arranjjfement of the subjects is that, which to the author has 

aopeared most natural, and may be seen by the Index. FrarHons have 

r<5ceived all that consideration'which their importance demands. The 

rmciples of a rule called Practice are exhibited* but its detail of eases 

omitted, as unnecessary since tho adoption and general use of federal 
tnoney. The Rule of Three, or Proportion, is retained, and tlie solu- 
tion of questions involving lAie pvinciplea oi propaartMMiy-%gF^u»«72f«i«, la 
distinctly s?iown. 

The articles AlUgation, Arithmetical and GeovMtriad Progression^ 
Armvities and Pemvutatianf were prepared by Mr. Iha VotUMOya mem- 
ber of Dartmouth College, from whose knowledge of the subject, uu) 
ezporience in teaching, I have derived important aid la other parlsof 
the work. 

The numerical paragraphs are chiefly for tho purpose of re/erenes : 
tliese references tLe pupil should not be allowed to neglect. His at- 
toniion also ought to be particularly directed, by his instrocter, to the 
illustration of each particular principle^ from which general rules are 
dedivced ; for this purpose, recitations by classes ought to be iBSjUtuied 
in every schoul whero anthmetic is taught. 

The supplements to the rules, and the gecaaetrical denxmstratiotia 
of the extraction of the square and cube roots, are the only traits of thia 
iUd work preserved in the new. 

DANIEL ADAina. 

Mont Vernon, (N. H.) Sept. 29^ 18S7. 
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MuhipHcatiou and Division, 93 

FRACTIONS. 

CouHON, or Vt7LOAR. Their Notation, 101 

Proper, Improper, &c 102 
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Tomultiply a Fi'aclion"by a Whole NumlHjrj two ways, . . . ^ . . 110 
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To divide a Whole Number by a Fraction, .^116 
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All^tiplication of Decimal (Vactious, , \Si 

Division of Decimal Fractions, \^ 
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To find the Interest on Notes, Bonds, &c., when partial Paymeols haw 

been made, • 168 

Compound Interest, , ••#•• 169 

_ by Pn^resslou, 289 

Equation of Payments, 176 
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Proportion, or iSin;^ie Rule of Three, • 179 
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Annuities at Compound Interest, 231 
Practice, IT 29, ex. 10—19. M 43. 
Insurance, II SSt, 
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Geometrical Progression, • • . 225 
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Commission, IT 82 ; U 85» ex. 6, 6. 
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Barter, ex. 2]^«-^£S. | Position, ex. 89 — 106. 

To find the Area of a Squa're or Parallelogram, ex. 148—154. 
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ZfUMZlIUkTZOlir. 

IT 1. A SINGLE or individual thing is called a unit, tadty^ 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called fotar ; four 
and one more are called five; five and one more are called 
six; six and one more are called seven; seven and one more 
are called Hght ; eight and one more are called nine ; nine 
and one more are called tei}^ &c. 

These terms, which are expressions for quantities, are 
called numbers. There are two methods of expressing 
numhers shorter than writing them out in words ; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the* nine first numbers have each 
an appropriate character to represept them. Thus, 

I . . . * ,. M ■■ I III I 

* In the Roman method by letters. I represents tme ; \yjive ; X, ten ; hf^/iy t 
Cf one hmidred ; M^Jire hundred ; and M^ one thousand. 

As ofleu as any letter is repeated, so many times its value is repeated, unless it 
be a letter representing a less number placed before one representing ^greaUr; 
tlien the less number is taken from the greater ; thus, IV represents /our, IX, ntne^ 
dec, as wiH be seen in the following 

TABLi:. 

One 

Two 

Threo 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

iVenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eahty 

* lO is nsdd instead of D to represent five hupdred, and for every additional an 
nexed at the right hand, ^he number it increased ten iimts. 

.f CIO is used to represent one thoasand, and for every C and O put at eaeh end) the 
PfumMx is increased ten ivtMs. 
\ A liu over any number increaser its value vm t&ousand i\m%i. 



f. 


Ninety 


LXXXX. or XC 


II. 


One hundred 


C. 


III. 


Two hundred 


CC. 


im. or IV. 


Three himdrcd 


CCC. 


V. 


Four hundred 


CCCC. 


VI. 


Five hun^d 


D. or I0.» 


VII. 


Six hundred 


DC. 


VIll. 


Seven hundred 


DCC. 


villi, or IX. 


Eight hundred 


DCCC. 


X. 


Nine hundred 


DCGCC. 


XX. 


One thoijsand 


M.orCIO.t 


XXX. 


Five thousand 


lO'J.orV.t 


XXXX. or XL. 


Ten thousand 


CCiOO.orX. 


L. 


Fifty thousand 


1000. 


LX. 


Himdred thousand 


CCCIOOO.orC. 


LXX. 


One million 


M. 


LXXX. 


Two million 


EM. 
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4. 
6. 
6. 

7. 

8. 



A. iff^^y vtUhfj or one, is represented bj thb character^ K 

Tujo 2. 

Tlkree . • 3. 

Fawr 
F^e 
Six . . . 

Eight . ^ V- 

JVtne . 9. 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens, represented by the same 
character (1) as a unit of the first or lower osd^, 
but is written in the second place from the right 
hand, that is, on the left hand side, of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies no^inj ~ 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called * 

Six tens are called 

Seven tens are called 

Kight tens are called 

Nine tens are called 

Ten tens are called a hundred^ which forms a unit of a 
still higher order, consisting of hundreds^ represented 
by the same character (1) as a unit of each of tlie 
foregoing orders, but is written one place further 
toward the left hand, that is, on the left hand side 
of tens ; thus, One hundred 100. 

One hundred, one ten, and one unit, are cafled 

One hundred and eleven 111. 



f; thus, Ten, 


10. 


Eleven 


11. 


• . Twelve 


12. 


Thirteen 


13. 


Fourteen 


14. 


Fifteen 


16 


Sixteen 


16. 


Seventeen 


17. 


Eighteen 


18. 


Nineteen 


19. 


Twenty 


20. 


Thirty 


30. 


Forty 


40. 


. . Fifty 


50. 


. . I^ty 


60. 


Seventy 


70. 


Eighty 


80. 


Ninety 


90- 
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10 mfMSRATioir. IT 8. 

•ncceed nuOumSj bilUom, tiCj to each of which, as to unito 
and to thousands, are impropriated three places,* as exhi- 
bited in the following examples : 



to 

2 . na 

i S s 3 S 

s 5 =3 3 ^ -a 

^ S § S H 5 

««M **m <M *M ^ *«-4 

o o o o o o 

cp ag cp to CO 

^^j ^j TbJ ^3 ^3 

V ' 4> V 0^ 0) a> . 

•a g g's § g-| § g'l § gf § g'l 

Example 1st 3 17459283746 3 512 
Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2, 

«.M s *^ **-• *«-« ^ • 

•CO 3 -CO fl -C.o g .go S .2 5 I 

p^o^'^ p^v;^: f^v.S 3i ^^ 
^ <=^§ ^ ^^ ^ ^3 ^» 
cooC^udoH ^oPQ coo 

To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figtires eacK 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

* This 19 according to the French method of counting. The Enelidi, siln: 
hundreds of miliions, instead of proceeding to billions, reckon thousanc^ tens voA 
hundreds of thousands of millions; appropriating^ six places, instead oi three t<X 
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N 1T]II£BATION TABIiS. 

^ Those words »t the head of the 

g table are applicable to any sum or 

S S ^ number, and must be committed per- 

^ 'S fectl^ to memory, so as to be readily 

S H I apphed on any occiuion. 
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aH§WHHM^t) Of these characters, 1, 2, 3, 4, 6, 
7 6, 7, 8, 9, 0, the nine first are some- 

• '• 8 6 times called significant figures, or 

' . • .... 4 3 2 digits, in distinction from the lastj 

7 5 4 which, of itself, is of no value, yet, 

. . . .86200 placed at the right hand of another 

... 9 3 7 1 figure, it increases the value of 

. . 5 8 6 that figure in the same tenfold pro- 

• 10302070 portion as if it had been followed by 
806,1 5409 any one of the significant figures. 

Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe tfiem^ and point 
them off into periods. 

5768 52831209 286297314013 

34120 175264013 5203845761204 

701602 3466720834 13478120673019 

6539285 25037026531 34124680173^526 

i 

The ^2q>ressing of numbers, (as now shown,) by figures, 
is called Notation. The reading of any number set down in 
figures, is called JVumera/ton. 

After being able to read correctly all the' numbers in the 
foregoing table, the pupil may proceed to express the fol« 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (thttt is, one thousand and two hiii^ 
dred.) 



\i ADDITION OF BlMPhZ KtrMBKRS. TT 3^ 4, 

4. Bighteen hundred. 

5. Twenty-seven hundred and nineteeUb 

6. Forty-nine hundred and sixty. 

' 7. Ninety-two thousand and forty-five* 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreddb 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. ~ 

16. Seven huudred trillions, eighty-six billions, and seven 
millions. 



ADDITION 

OF SIMPLE NUMBERS. 

• 

IT 4. 1. James had 5 peaches, his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
'Cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

6. A man bought a chaise for 64 doHars ; he expended S 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows ^ 

7. Samuel bought an orange for 8 cents, a book for 17 
cents, a knife for 20 cents, and some walnuts for 4 cent" ; 
how many cents did he spend > 
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8. A man had 3 caiyes worth 2 dollars each, 4 calves 
worth 3 dollars each, and 7 calres worth 5 dollars each ; 
how many calves had he ? 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and butter for 6 dollars ; how 
many dollars must he receive ? 

The putting together two or more numbers, (as in the 
foregoing examples, ) so as to make one whole number^ is 
called Addition^ and the whole number is called the stm^ or 

10. Oiie man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and anothei 3 
dollars ; what is the amount due to me? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study aritli- 
metic, 20 attend to writing, and 12 study geography; what 
is tlie whole number of scholars ? 

Signs. A cross, +> one line horizontal and the other per- 
penJicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read plus^ which is a Latin word signifying 
more. 

Two parallel, horizontal lines, =, are the sign of equality. 
It signifies that the number before it is equal to the number 
after it. Thus, 5 + 3 =18 is read 6 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to .commit the 
following 

ADDITION TABIiE. 



B 



2H 


[-0= 2 


3H 


-0= 3 


4- 


-0= 4 


6 + 0— 5 


2- 


-1=3 


3- 


rl= 4 


4- 


-1=6 


6- 


-1=6 


2- 


-2= 4 


3- 


-2= 5 


4- 


-2= 6 


5- 


-2= 7 


2- 


-3= 5 


3- 


-3= 6 


4- 


-3=7 


6- 


-3= 8 


2- 


-4= 6 


3- 


-4= 7 


4- 


-4= 8 


6- 


-4= 9 


2- 


-5= 7 


3- 


-5= 8 


4- 


-5= 9 


5- 


-6= 10 


2- 


-6= 8 


3- 


-6=9 


4- 


-6 = 10 


5- 


-6:^11 


2- 


-7= 9 


3- 


-7=10 


4- 


-7 = 41 


6- 


-7=12 


2- 


r8. 10 


3- 


-8=11 


4- 


-8 = 12 


5- 


-8=13 


2i 


r9 = ii 


3- 


-9 = 12 


4- 


-9 = 13 


6- 


-9 = 14 



^ 
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6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



kO= 6 


7H 


-0=7 


8- 


-0= 8 


9- 


-1= 7 


7- 


-1= 8 


«- 


-1= 9 


9- 


-2= 8 


7- 


-2= 9 


8- 


-2=10 


9- 


"3= 9 


7- 


-3= 10 


8-1 


-3 = 11 


9- 


-4=10 


7- 


-4 = 11 


8 -f 4 = 12 


9- 


-5 = 11 


7- 


-6=12 


8-r 


-6 = 13 


9- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 3=14 


9- 


-7 = 13 


7- 


-7=14 


8- 


-7 = 16 


9- 


-8 = 14 


7- 


-8=16 


8- 


-8=16 


9- 


-9=15 


7- 


-9 = 16 


8 4-9 = 17 


9- 





1 

2 
3 

4 
6 
6 

7 
8 
9 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



8- 


- 9 z= how many ? 
-7 — how many ? 


^H 


I-3H 


\-2 — how many ? 


6- 
2- 
7- 
3- 


-4- 
-0- 
-1- 
-0- 


-6 = 
-4- 
-0- 
-9- 


zhow many? 
[-6 — how many ? 
- 8 = how many ? 
-6 how many ? 


9- 
1- 


-2- 
-3- 


-6- 
-6- 


-4- 

-7- 


- 6 = how many ? 

- 8 = how many ? 


IH 


h2H 


h^H 


h^H 


r^-] 


[-6 — how many ? 


8H 


h^H 


hOH 


-2- 


h^H 


[-5 — how many ? 


6- 


-2- 


-5- 


-0- 


h8H 


- 3 = how many ? 



IT 6« When the numbers to be added are smaUy the addi- 
tion is readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num* 
hers down l?efore adding them. 

13. Harry had 43 cents, his father gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 imits. To unite these 
two numbers together into one, write them down one 
under the other, placing the units of one number directly 
under imt/»-of the other, and the tens of one number directly 
under ttns of the oikei, thus : 

43 cents. Having written llie numbers in this man- 
25 cents, ner, draw a line undemeathr 



' 5 
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43 coftf^. ^^ ^^'^ begin at the rigbt hand, and add 

25 cetiU. ^^ ^ yaxi^ of the lower number to the 3 

— * units of the upper number, making 8 units, 

8 which we set down in unites place. 

We then proceed to the next column, and 

43 cetdi. add the 2 tens of the lower number to the 

25 ctmia, 4 tens of the upper number, making 6 tens, 

. 'TT or 60, which we set down in ten's place, 

A/w. 68ccnf5. and the work is done, 

n now appears tLat Hany's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -f- 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dollars \ what was the whole 
amount ? « . 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaise^ 210 dollars* Add as before. The units will 

Harscj 70 dollars, be 9, tlie tens 8, and the hundreds 
Saddle^ 9 dollars. 2 ; that is, 210 + 70 + 9 = 289. 

Answer J 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in- one pasture, 20 in another 
pasture, and 143 in another ; how many sheep had he in 
the three pastures ? 15 -f- 20 -|- 143 = how many ? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and another 76 acres ; how many acres 
in the thre.e farms ? 500 -j- 213 + 76 = bow many? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars; what did I sell the farm for? 
2316 + 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
single ^gave. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it. 

18. There are three bags of money. The first contains 
876 dollars, the second, 653 dollars, the third^ S^\ ^0\vrii > 
what is the amount contained in aW tlie'h^^^^ 
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^OTERATIOPl. Writing down the number9 as 

rmt ftoflr, 876 already directed, we begin with the 

Second bag, 653 ^^^^ ^^^^^ ^^ ^^j^ ^column, and 

Third bag, j524 ^^^ ^^ amount to be 13, that is, 

Amouiity 2063 3 ^^^*« ^^^ 1 *€°- Setting down 

the 3 units, or right hand figure, 
in unit's place, directly undf r the column, wc reserve the 
1 ' ten, or left hand figure, to be added with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, whi^h is 5 units of its 
own order, and 1 unit of the next higher order, that is, 5 tens 
and 1 hundred. Setting down the 5 tens, or right hand .Igure, 
directly under the column of tens, we reserve the left band 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 2053 
doUors, — ^the answer. 

Proof. We may reverse the order, and, beginning at th^ 
top, add the figures downward. If the two results are alikey 
the work is supposed to be right. 

From the examples and illustrations n«w given, we de- 
rive the following 

I. Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c., and draw a 
line underneath. 

II. Begin at the right hand or unit column, and add to- 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
•figures to express it, ^vrite down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens, are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
0et down the whole amount at the last column 
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BXAMPI^ES FOB PRACTICE. 

19; A man botight four loads of hay;, one load weighed 
1817 pounds, another weighed 1950 pounds, another 2166 
pounds, and another 2210 pounds; what was the amount 
of hay purchased ? 

20» A person owes A 100 dollars, B 2160 dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debti ? - 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of ofits, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ans, 4210. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds; what is the amount of these sums? 

Ans. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — ^Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
Jiose States ? Ans. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Ca^sar^ 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans. 4004 years. 

26. 

436758302 1 463 
1752349713620 
6081276306217 
6652 1 74630 1 2 8" 
87032 6 3472018 



25. 

986 3 70 54 2 106 1 

3 107429 3 15638 

62530 3 4792 

247135 

86 73 
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27. M. 

68 6 4 2076310 23 9023764682135 

28 12 3456 7 2 948 2 83496 7326708 

6067042087094 930634216 7321 

3162836906718 2365478024369 

7604286537892 80606 70809 



29. What is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the iirst there are 140 
vffies that hear apples, and 64 trees that hear peaches; in 
tike second, 234 trees hear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 bear 
cherries ; how many trees in all the orchards ? 



suppxisiiflczsxrr 

rO NUMERATION AND ADDITION 

QUESTIONS. 

1. What is a single or individual thing called ? 2. What 
is notation ? 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
6. What is numeration ? 6. What is a fundamental law in 

Dotation ? 7. What is addition ? 8, What is the rul« 
for addition ? 9. What is the result, or number sought^ 
called? 10. What is the sign of addition? 11. — — of 
equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732 ;♦ 
he was 67 years old when he diea; in what year of our 
Lord did he die? • 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; how long ago is that this current year 1827? 

3. There are two numbers, the less number is 8671, the 
diiTerence between the numbers is 597 ; what is the greater 
number. 
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4. A man borrowed a sum of money, and paid hk part 
684 dollars ; the sum left unpaid was 676 dollars ; what was 
the sum borrowed ? 

5. There are' four numbers, the first S17, the second 812, 
^e third 1350, and the fourth as mueh as the other three ; 
what is the sum of them^^i ? 

6. A gentleman left b^ daughter 16 thousand, 16 hun-* 
dred and 16 dollars ; he U his son 1800 more than his 
daughter ; what was his si> j's portion, and what was the 
amount of the whole estate ? a ( Son's portion, 19,416. 

"*"*• ^ Whole estate, 37,082. 

7. A man, at his death, left his estate to his four childreUi 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate ? / Ans. 20548. 

8. A man bought four hogs, each weighing 375 pounds; 
how much did they all weigh? Ans. 1500. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred 
and twenty-four pounds each, the hide seventy-six pounds, 
and the tallow sixty pounds ; what is the whole weight of 
the ox? Ans. 600 

10. A man, being asked his age, said he was thirty-four 
years old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of corn for t^velve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTZOlir 

OF SIMPLE NUMBERS. 

ft A. 

IT 6. 1. Charles, having 18 cents, bought a book, for which 
he gave 6 cents; how many cents had he left? 

2. John had 12 apples; he gave 5 of them to his brother;^ 
now many had he left ? * 

3. Peter played at marbles ; he had 23 when he began, 
but when he had ^one he had only 12; how many did he 
lose? 
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4. A man bought a cow for 17 doUara, and sold her agaio 
for aa dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in their ages ? 

6. A man borrowed 60 dollars, and paid all but 18 ; how 
many dollars did he^pi^ that is, take 18 from 50, and 
how many would therd be left ? 

7. John bought a book and slate for 33 cents ; he gare 8 
cents for the book ; wJiat did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it f^r 45 
cents ; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old, was me boy ? 

The taking of a less number from a greater (as in die 
foregoing examples) is called Subtraction. The greater 
number is called the minueTidy the less number the sttbtra." 
Jiendj and what is left after subtraction is called the differ^ 
enc€y or remainder, 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a hook for 20 cents ; he paid down 12 
cents ; how many ce^nts more must he pay ? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tiou. It is ilsually read minus j which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 =:= 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following 
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2 
3 
4 
5 
6 
7 
8 
9 
10 



2 
2 
2 
2 
2 
2 
2 
2 
2 




1 
2 
3 

4 
5 
6 
7 

8 



3- 
4- 
6- 

7 

8 

9 

12 

13 



3 
3 
3 




1 
2 




3 
5 
4 
3 

4 



z: how many ? 
= how many ? 
= how many ? 
= how many ? 
= how many ? 



18 
28 
22 
33 
41 



■ 7 = how many ? 

■ 7 z= how many ? 

• 13 = how many ? 

■ 6 = how many ? 

• 15 = how many ? 



17 7. When the numbers are smaU^ as in the foregoing 
examples, the taking of a less number from a greater is rea« 
dily done in the miiid ; but when the numbers are Uxrge^ 
tbe operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the or-^ration. 

14. A farmer, haying a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten it. 
be taken from 3 tens, .and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place unfits under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the minuend^ 

Take 1 14 the subtrahendj 
123 tJie remainder. 



units, saying, 4 (units) from 
7, (units, ) and there rem^ 3, 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed 
Tng to the next column, we say, 1 (ten) from 3, (tens,) and 
here remain 2, (tens,) which we »el dovnv Vsw \«iO% ^$^»Rfc. 



Proceeding to the next colnmn, we saf, 1 (hundred) from 2, 
(hundreds^) and there remains 1, (hundred,) which we set 
down in hiaidted^s place, and the work is done. It now ap- 
pean, that the numDer of sheep left was 123; that is, 
237—114=123. 

After the same manner are performed the following "^x* 
amples : 

16. There are two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, hut he has 
dehts to the amount of 3600 dollars ; what will remain after 
paying his debts? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

16 cents. A difficulty presents itself here ; for we 

. 7 cents, cannot take 7 from 6 ^ but we can take 7 

— , , from 16, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more than ih^ 
cow ? 

OPERATION. The same difficulty meets us here as in 

Harsej 85 the last example ; we cannot take 7 from 
CoWj 27 6 ; but in tlie last example the larger ouia- 

T\.jr — ^^^ consisted of 1 ten ap^ 6 units, which 

Difference^ 68 together inake 16; we therefore took 7 
from 16. Here we have 8 tens and 6 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 6 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set dovm. The 
taking of 1 ten out of 8 tens, and joining it with the 6 units, 
is called borrounng ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, Hess, calling jt 7; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
tJie upper figure 1 iess^ calling it 7, we may make the lower 
figure one wore, calling it 3, and the. result will be the same ; 
for ^ horn 8 leaves 5, the same as 2 from 7. 
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19. A man borrowed 713 doUais, and paid 471 dollars ; 
how many dollars did he then owe? 713 — 471 = how 
many ? Ans, 242 dollars.. 

20. 1612-^466 = how many ? Ana. 1147,. 

21. 43751 — 6782 = how many ? Am. 36969. 

IF 8. The popil will readily perceive, that subtraction i« 
the reverse of addition. , 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 =z how many ? Arts. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 + 22 z= how many ? Ans. 40. 

24. A man bought a horse for 75 dollars^ and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 =: how many ? Reversed, 69 -f- 16 = how many? 

25. 1 14^ — 103 = how many ? Reversed, 1 1 -+- 3 03 z= how 
many? 

26. 143 — 76 = how many ? Reversed, 67 -J 76 = how 
many? 

Hence, subtraction may be proved by tiddiCio \s in the 
foregoing examples, and addition by subtraction. 

To prove subtraction^ we may add the remainaer to the 
svhtrahend^ and, if the work is right, the omoumt will be equal 
to the ndnaend. 

To prove addition^, we may suhtra^ty successively, from 
the amount, the severed numbers which were added to pro- 
duce it, and, i£ the woik is right, there will be no re- 
mainder. Thus 7 + 8 + 6 = 21; proofs 21 — 6 = 15, and 
16 — 8 = 7, and7 — 7 = 0. 

From the remarks and illustrations now given, we deduce 
tlie following ^ 

I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. and draw a 
line under them. 

II. Beginning with units, take successively each figure in 
the lower number from the figure over it, and write the re- 
mainder directly below. 

III. When the figure in the lower number exceeds the 
figure over it, suppose 10 to be added to the upper figure; 
but in this case we must add 1 to the lower fi.^\^ \s>l ^<^ 
next column; be/ore subtracting. TVus \a c^'fc^bwro^V^v^. 
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BXAMPiLBS FOR PRACTICE. 

27. If a fsurm and the buildings on it be valued at 10090, 
and the buildings alone be valued at 4567 dollars, wlfat ii 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671? 

30. How much must you add to 358,642 to make 
1,487,945? - 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 
miich ? 

32. From 364,710,825,193 take 27,940,386,574. 

33. Fiom 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,352. 



TO SUBTRACTION. 

QUESTIONS. 

1. What is subtraction! 2. What is the greater number 
called ? 3. ■ the less number ? 4. What is the result 

or answer called ? 5. What is the sign of subtraction ? 
6. What is the rule ? 7. What is understbod by borrounsig 
ten 1 8. Of what is subtraction the reoerse ? 9. How is 
isubtraction proved ? 10. How is addition proved by sub* 
traction?' 

EXERCISES. 

1. How long from the discovery of America by Calum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been Lorn in the year 1773, 
now old was he in 1827 ? 

3. Supposing a man to have been 80 years old in the year 
1826, in what year was he born ? 

4. There are two numbers, whose difference is 8764 j the 
sreaternuokber is 15687 3 I demand the less ? 
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5. What number is ti^at which, taken from 3704, leares 
«66? 

^. What number is that to which if you add 789, it wiB 
become 6350 ? 

7. In New York, by the census of 1820, there were 
123,706 inhabitants^ in Boston, 43,940 ; how many mor** 
inhabitant^ were then in New York than in Boston r 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share ? '^ 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What nuinber, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollw bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ana. 2 ten doll, bills and 8 one dcU. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which fell, was 49 feet long ; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- - 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market ; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo* 
lasses, and the rest in money ; how much money did he 
receive ? Amp. 80 dollars. 

19. A Doy bought a sled for 58 ceuts^ wiA. \gs??i^\AL5isas*^ 

C 
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to have it repaired ; lie sold it for 46 cents ; did he gain or 
lose by the bargain ? and how much ? 

20. One man travels 6*^ miles in a day, another man fol^ 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? — — of 

the third? of the fourth? 

21. One man starts from Boston Monday mOhitng, alkd 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miies a day ; how far are they apart Tuesday night ? 

Am. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another lime 23 dollars, 
and at another time 143 dollars ; how ;much did he then 
owe ? Ans. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there ai:e detnands against him to the amount of 14297 
dollars ; how many dollars will be lefl after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars; the 
first man paid 274 dollars, the second man 194 dollars lesf 
than the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? C The second paid 80. 

Ans. I The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
how many had he left ? Afis. 9991. 
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OF SIMPLE NUMBERS. 

IF 9. 1. If one orange costs 5 cents, how many cents 

must I give for 2 oranges ? how many cents for 3 

oranges ? for 4 orwiges ? 

2. One bushel of apples costs 20 cents ; how many cents 
mtat I give for 2 bushels ? for 3 bushels ? 
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3* One gallon contains 4 quarts; how many quATts in 2 
gallons ? ^ V in 3 gallons ? ■■ in 4 gallons ? 

4, Three men bought a horse ; each man paid 23 dolkn 
for his share \ how many dollars did the horse cost them ? 

6. A man has 4 farms worth 324 dollars each \ how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound? 

9« There are 24 hours in one day ; how many hours in 2 

days? ■ in 3 days? in 4 days? in 7 

days? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same ntimber is to be added to itself several times, the 
operation may be much facilitated by a rule, called Midti- 
plicaHariy in which the number to be repeated is called the 
mulHidicand^ and the number which shows how many times 
the multiplicand is to be repeated is called the nndHpUer. 
The multiplicand and multiplier, when spoken of coUecHvely^ 
are called the factorsy (producers,) and the answer is called 
the product. 

11. There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example-, it is 

In the first roWy 27 trees. ev^.dent that the whole 

» second ..., 27 number of trees will be 

third .... 27 equal to the amount of 

, fourth .... 27 five 27's added together. 

«, fifth .... 27 ,. In adding, we find 

y \, . , , VTZZ that 7 taken ^vq times 

In the whole orchard, 135 trees. ^^omuXs to 35. We write 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, ^ 
and that 2 taken 5 times amounts to 10, it is plain we n^^<^ 
wnte the number 27 but onccy and lYieti, ^e^VCwi^ ^^ \MQii5C- 
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plm under it, wc may say, 5 times 7 are 35, writing do^vn 

the Sj and reserving the 3 (tens) as in addition. Again, 6 

times 2 (tens) are 

Muliiplwandj 27 treea in each row. 10, (tens,) and 3, 

Multhplier^ 5 rows. (tens,) which we 

» J . "rrr . reserved, make 13, 

Prwliic/, 135 trees, An$. . ^^^^8^) i, before. 

IT lO. 12. There are on a board 3 rovos of spots, and 4 
spots in each row ; how many spots on the board ? 

A slight inspection of the figure will 
_^how, U|at the number of spots may be 
"found either by taking 4 thtee timesj (3 
times 4 are 12,) or by taking 3 fimr times, 
(4 times 3 are 12 ;) for we may say there 
ar2 3 rows of 4 spots each,x)r 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger upperm9sty with 
units under units, tens under tens, &c. Thus, 

Mtdtiplicandj 4 spots. Note. 4 and 3 are the factors^ 

MMpHer, 8 rows. which produce the product 1% 

Product, 12 Ans. 

• Hence, — MtdtiplicaHon is a short way of performing numg 
additions; in other words, — It is the method of repeating any 
maohet any gvoen numiber oj times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be made in this rule,, the 
following table must be committed perfectly to memory. 
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2UmM0 

2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X10 

2X11 
2X 12 



are 



2 
3 

4 
5 
6 
7 
8 
9 



= 2 
= 4 
=1 6 

= 8 
= 10 
= 12 
= 14 
= 16 
= 18 
= 20 
= 22 
= 24 



04X 
4X 
4X 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3K 
3X10 

3X11 
3X 12 




1 
2 
3 

4 
5 
6 

7 
8 
9 



= 
= 3 
= 6 
= 9 
= 12 
=>15 
= 18 
= 21 
= 24 
= 27 
= 30 
= 33 
= 36 



yix Ozi; 

= 4 



1 



^4X 

4X 



1 
2 



8 
= 12 



4X 3 

iX 4 

X 6 

.^X 6 

iX 8 

iX 9 , 

24. Multipv 

25 .... 

26 



= 16 7 X 
= 20 7 X 
= 24 7 X 
= 28 7 X 
= 32 7X 
= 36 7X 



10 
11 
12 



40 

44 
48 



5X = 



6X 1 = 



5X 3 = 



X 
X 
5X 
X 
5X 
5X 
6X 
5X 
5X 
5X 
5X 
5X 
6X 




1 
2 
3 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 

10 = 

11 = 

12 = 




6 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 




1 
2 
3 

4 

5 

6 

7 

8: 

9 

10 

11 

12 




6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7X 



0= 
1= 7 

2 = 14 

3 = 21 

4 = 281 
6 = 36 
6 = 42 

29831 ... 
93956 ... 



"TX "T 
7X 8 
7X 9 
7X10 

7X11 
7X12 



8X 

8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X10 

8X11 
8X12 




1 
2 
3 

4 
5 
6 
7 
8 
9 



9X 

9X 

9X 

,9X 

9X 



9 
9 
9 
9 
9 
9 
9 
9 



X 
X 
X 
X 
X 




1 
2 
3 

4 
5 
6 

7 
8 
9 



X 10 
Xll 
X 12 



49 
56 
63 
70 
77 
84 




8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 




9 
18 
27 
36 
45 
64 
63 
72 
81 
90 
99 
108 



10 X 

10 X 1 

10 X 2 

10 X 3 




10 
20 
30 



OX 
OX 
OX 
OX 
OX 
OX 
OX 

ox 
ox 



4 

6 

6 

7 

8 

9 

10 

11 

12 



40 

60 

60 

70 

80 

90 

100 

110 

120 



X 
X 
X 
X 
X 
X 
X 
X 





1 

2 
3 
4 
6 
6 
7 



= 
= 11 
= 22 

= ^^of 
"^ multi- 
^ figure 
"jcr, and 



X 8 
X 9 

xio 

X 11 
X12 



^ds are 
1 - - 



2X 0= (£61-^ 
2X 1= 12 
2X 2= 24 
2X 3= 36 
2X 4= 48 
2X 6= 60 
2 X 6 = 72 
2X 7= 84 
2X 8= 96 
2X 9 = 108 
2X10 = 120 
2X 11 = 132 
2X12=144 



8704. 
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9X2 = how many ? 4 X 3 X 2 = 24. 

4 X 6 = how many? ^ 3 x 2 X 5 = howmany? 

8X9 = how many ? 7x1X2 = how many ? 

3X7 = how many ? 8x3x2 = how many ? 

6X6 = how many > 3x2X4X6 = howmany ? 



13. What will 84 barrels of flour cost at 7 dollars a bar* 
rel ? Ans. 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each ; what 
did they cost? Ana* 2184 dollars^ 

15. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the sign^fi- 

253 cant figures or digits, having been commit- 

fort 12 ted to memory from the multiplication table, 

p'i^r, QAor ^^ ^^ j^s^ ^ ®*®y ^ niultiply by li as by a 

the ni^"^^ single figure. Thus, 12 times 3 are 36, &c. 

units uLWhat will 476 barrels of fish cost at It dollars a bar> 

Muhinf "^^^ ^^^ dollars. 

Muj£p A piece of valuable land, containing 33 acres, was 
''or 246 dollars an acre; what did the whole come to ? 
Produ>l2 is the largest number, the product of which, vnth the 
TT.^digits, is found in the multiplication table, therefore, 
*.^n the multiplier exceeds 12, we multiply by each figure 
^f_|l^^ multiplier separately. Thus : 

OPERATION. The mullipli-i 

246 ddlars^ ike price of I acre. er consists of 3 

33 number of acres. tens and 3 unit#. 

t^S dollars, the price of ^ acres. First, multiply^ 

738 doUars. the price of m acres. "^? by the 3., 
' -^ "^ units gives us ' 

^Am. 8118 dollars, the price of 33 acres. 738 dollars, the 

price of 3 acres. 

We then multiply by the 3 tens, writing the first figure of 

the product (8) in ten*a place, that is, directly under the figure 

by which we muliiply. It now appears, that the prodi}i^t by 

the 3 tens consists of the same figures as the product by the 

three units ; but there is this difference — ^the figures in Ihe 

product by the 3 tens are all remoy^'' ^^^ ^^^ 

ward the left hand, by which' " - 
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is evidently ten times as much as the price of 3 acres, that 
is, 7380 dollars ; and it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol- 
lowing 

RULE. 

I. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &c., 
and draw a line underneath. 

!I. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each ^gure con- 
tained in it by tte multiplier, setting down, and carrying, as 
in addition. 

IIL When t&e multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the unttoj then by 
the ten$y &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

jbxampi.es for practicb. 

18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? " " 

19. It is 436 miles from Boston io the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 doUars apiece, how many 
dollars will they all receive ? Ans, 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate ? 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Am, 61320 miles in 1 year- 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans. The whole cost was 2184 dollarw. 

24. Multiply 37864 by 235. Prodmty 8&98040. 

25 29831 ... 952 28a9QVV^, 

26. 93956 ... 8704. ^vrv^^'i^^^ 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite number. 

tr 11. Any number, which may be produced by the mul« 
tipIicatioB of two or more numbers, is called a composite 
manber'. Thus, 15, which arises from the multiplication of 
6 and 3, (5 X 3 = 1 5,) isa composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component partSy oi factors of that number. So,, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24 ;) or they may be 4 and 6 (4X6=; 
24 ;) or they may be 2, 3, and 4 (2 X 3 X 4 3=24.) 

1. What will 16 yards of cioth cost, at 4 dollars a yard? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
T"' will evidently be 3 times the cost of 6 yards, thkt is, 
^2 20 dollars X 3 = 60 dollars, Ans. 60 dollars. 

Wherefore, If the muttipUer he a composite number ^ we may, 
if we please, multiply the multiplicand first by one of the com^ 
ponent parts j thai product by the other ^ and so onj if the com- 
ponent parts be more than two ; and, havi^ in this way 
multiplied by each of the component parts, the last product 
w^ill be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 
per ton ? 

8 X 12 =: 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or faetor. 



Ans* 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
how much will they all receive ? 

BX7X2r=:112. 4iw. 38304 dollars. 
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4. Multiply 367 by 48. Product^ 17616. 

6 863 ... 66. 47768. 

6 ..1086 ... 72. 78192. 

IL When the mdHplier U 10, 100, 1000, Sfc. 

IT id. It will be recollected, (IT 3.) tbat any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to ivrite a cipher on the right hand of it. 
Thus, iO times 26 are 260 ; for the 6, which was units before, 
is now made tens^ and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Hence, 

When the mult^ier is 10, 100, 1000, or 1 with any number 
of dphers annezedy annex as many ciphers to tlic multipli- 
cand as there are ciphers in the multiplier, and the m»jUi- 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

..;. 96 ... 1000, ,.. 96000. 

EXAHPIiES FOR PRACTICE. 

1. What will 76 barrels of flour cost, at 10 dollars a barrel ? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 6682 by 10000. 
6 82134 .*. 100000. 

IT 13* On the principle suggested in the last H, it follows, 
When there are ciphers on the right hand of the midtipli- 
candy mtdtiplietj either or bothy we may, at first, neglect 
these ciphers, multiplying by the significant Jig^ires only; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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BXAMPLBS FOR PRAC^iCjg. 

1. If 1300 men receive 460 dollars apieee, how many 
dollars will thfey all receive ? 

OPERATION. '^^ ciphers in the multiplicand 

460 and multiplier, counted to^ther^ 

13Q0 are three. Disregarding these, we 

write the significant figures of thie 

138 multiplier under the sigtdfivant fig- 

46 ures of the multiplicand,. and multi' 

A enoAArk J 11 ply f after which we annex three 

Am, 598000 doKor*. gj^^^ ^^ ^j^^ ^I,^ ^^^ ^^ ^^ 

product, which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on aa 
average, 700 spif.dles each; what was the whole number oC 
jipindles? 

3. Multiply 357 by 6300. 

4 8600 .... 17. 

6 9340 .... 460. 

6 5200 .... 410. 

7. 378 .... 204, 

OPERATION. 
378 
204 

7^7^ In the operation it will be seen, that multi-* 

000 p^yii^g ^y ciphers produces nothing. Ther^-' 

766 ^®^®' 

77112 

III. When there are ciphers between the significant figwre9 
of the multiplier^ we may omit the ciphers, multiplying by 
ihe significant figures only^ placing the first figure of each pro- 
duct directly under the figure by which we multiply. 

EXAMPLES FOB PRACTICX;, . 

8. Multiply 15^326 by 3007. 
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OPERATION. 

154326 
3007 



1080282 
462978 



Product^ 4e4p5^282 

9. Multiply 643 by 206. 

10. ,.. 1620 ... 2103. 

11, * 36243 •.. 32004. 



TO MULTIPLICATION. 

QUESTIONS. 

l; WhU is multiplication ? 2. What is the number io he 

fmltipUjod called ? 3. to multiply hy called ? 4. What 

is the remU or answer called ? 5. Taken collectively^ what . 
are tiie multiplicand and multiplier called ? 6. What is tiie 
51^ of multiplication ? 7. What does it show ? 8. In what 
orc^cfK must the given number be placed for multiplication? 

9. How do you proceed when the multiplier is less than 12? 

10. When it exceeds 12, what is the method of procedure ? 
11* What is a compiwi/c number? 12. What is to be under-e 
stood by the component parts^ or factors, of any number ? 
13, How may you proceed when the multiplier is a conipo- 
site rmnberl 14. To multiply by 10, 100, 1000, &c., what 
suffices? 16. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both^ 
how may we proceed? 17. When there are ciphers be^ 
tween the significant figures of th.e multiplier, how are they 
t</1)e treated ? 

EXJSBCISCS. 

1. An atmy of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
mun received 46 dollars ; what was the sum oC ^<W!«^ 
aken? 
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2. Supposiog the nuiaber of houses in a certain town to 
be 145, each house, on an average^ containing two familieSi 
and each family 6 members^ what would be the number of 
iDhabitaiits in that town ? Ana, 1740. 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel m 
opposite directions, one at the rate of 27 miles a da}', the 
other 31 miles a day; how far apart will they be at die end 
of 6 days ? Ans. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of mpney must be divided between 27. 
men, so that each man may receive 116 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in tlie distance 
from New York to Philadelphia, it being 96 miles. 

Am. 32870. 

11. In one minute are 60 seconds; how many seconds in 

4 minutes? in 6 minutes? — in 20 minutes ? -«*' — 

in 40 minutes ? 

12. In one hour are 60 minutes; how many seconds in 

an hour ?^ in two hours ? how many seconds from 

nine o'clock in the morning till noon ?' 

13. In one dollar are 6 shillings; how many shillings in 

3 dollars ? — in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the * 
same time, and travel the same way ; A travels 62 miles a 
day, and B 44 miles a day; how far apart will vhey be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one yetOTj be 6 cen6, 
how many cents will he the interest for 2 years ? for 

4 years ? for 10 years ? — ^for 36 years ? for 84 

y^ars ? 

16. If the interest of one dollar, for one year, be six cents, 
vhat is the interest for 2. dollars the same time? ——5' 

doJJaiv^ 7 dollars? — -8 dollars? 96dolkw? 
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17. A farmer sold 468 pounds of pork, at 6 cents a pound| 
and 48 pounds of cheese, at 7 cents a pound ; how many 
cents must he receive in pay ? 

18. A boy bought 10 oranges ; he kq>t 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain number are 4, 5, 7, 
6j 9, 8, and 3 ; wliat is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads ? In 1 quart are 2 pints ; how many pints in 8 hogs- 
heads ? 
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OF SIMPLE NUMBERS. 

^14b 1. James divided 12 apples among 4 boys ; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys^ how 
hiany niust he give each boy ? 

3. John had 15 apples^ and gave them to his playmates, who 
received 3 apples each ; how many boys did he give tliem to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cients apiece ? 

5. How many yards of cloth could you buy for 30 dollars^ 
At 5 dollars a yard ? . 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? . 

7. A man works 6 days for 42 shillings ; how many shil« 
lings is tliat for one day ? 

8. How many quarts in 4 pints? ^ in 6 pints ^ 

in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. Ka man can travel 4 miles an hour, how many houri 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees slanding in rows^ 
and there are 3 trees in a row ; how m»iy rows are there ? 

Remark, When any one thing is divided into two eqLal 
parts, one of those parts is called ft half; if into 3 e([ual 
pacts, onej>f those parts is called a third; if into four equal 
parts, one part is called a quarter or a fourth ; if iata ux^ 
one part is caiied a fifih^ and so on. > / 
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12. A boj had two apples, and gave one half an apple to 
each of his companions ; how many were his companions ? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then, all 63 dollars ; what was their number ? 

21. How many oranges, at 3 cents each,' may be bought 
for 12 cents ? 

It is i^ain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object« 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 
Firai orangey Scents. We see in this example,, that 

— - we may take 3 from 12 four 

^ times, after which there is no re 

Second arangej2 cents. mainder; consequently, subtr(u> 

Q tion alone is sufficient for the ope- 

Third orange. 3 cents. ^^^tion ; but we may come to the 

— same result by a process, in most 

3 cases much shorter, called IK- 

Fourth orangey 3 cents. vision. 



IT 16. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the or^gcs, (12 cents ;) 12 is, therefore, a pro- 
ducty and 3 one of its factors ; and to find how many times 
3 is contained in 12, is to find the other factor, which, mul' 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4X3=: 12;) consequently, 3 is contained in 
12 4 times. Ans. 4 oi^mges. 

22. A min would divide 12 oranges equally among 3ciiil- 
dren; how many oranges would each child have? 
Here the object is to divide the 12 oranges into 8 equal 
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Dacts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently ais in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4* 

« Ans. 4 oranges apiece. 

As, therefore, muUipHcation is a short way of performing 
m^ny additioHs of the same number ; so, dwision is a short 
way of performing many sublrcLCtums of the same number ; 
and may be defined. The method x)f finding haw many times 
one number is contained in ano/Aer, and also of dividing a num- 
ber into any number of equal parts. In 9^ cases, the process 
of division consists ii^ finding one of the factors of a given 
product, when the other factor is known. 

The number given to. be dimded is called the ditidendy 
and answers to the product in multiplication. The number 
given to divide by is called the divisor^ and answers to one of 
the. factors in multiplication. The result^ or answer sought, 
is called the quotiejU^ (from the Latin word quotieSf how 
many ?) and answers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, -5-. It shows that the number before it is 
to be divided by the number after it. Thus 27 -s- 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
c/oto, the dividend is often written over the line, and the di" 
visor under it, to express division ; thus, ^=z3y read a<r 
before* 



* = 
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1* 

2* 
3 

4 
5 
6 

7 
8 
9 



DITISIOBT 


TABI<X 


J-* 


1-1 


1 *=^ 


i-1 


f =1 


S=2 


1=2 


J^ = 2. 


^ = 2 


1=3 


-^ = 3 


J^ = 3 


-\? = 3 


¥-4 


j^ — 4 


^ — 4 


¥ = 4 


J^=5 


^ — 5 


^ = 5 


^ = 6 


^-6 


^ = 6 


A^-6 


¥ = 6 


¥=T 


a^ — 1 


¥=7 


¥=7 


¥—8 


^ = 8 


^_8 


¥ = 8 


¥-» 


^ = 9 


V^ = 9 


¥=9 



¥ 

¥ 
¥= 
¥= 



1 

2 
3 

4 
5 
6 
7 
8 
9 



* The reading used by the pupil in committing the table may br. Sby 2 is 1. 
4 by { is %, &c. ; or, 2 in 2 one time, 2 in 4 two times, dec. 
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DIVISION TABLE— CONTINUED. 



f 



1 

2 
3 

4 
5 
6 
7 
8 
9 



f = 1 


i3=l 


«=! 


•V=2 


?S = 2 


H-2 


V-=3 


f«=3 


« = 3 


-^jF=4 


«-4 


«=4 


¥-6 


f8-8 


« 6 


V = 6 


f3 = 6 


f! = 6 


*^=7 


18 = 7 


«=7 


^-8 


« = 8 


H = 8 


V=9 


fS=9 


«=9 



if 
iff 

ff 

JLftJ. 



1 

a 

3 

4 
5 
6 

7 
8 
9 



28 4-7, or y 
42 -h 6, ori^ 
64 -1- 9, or V^ 

32 -=- 8, or 5/ 

33 H- 11, or H 



: how many ? 
: how many ? 
: how many ? 



49 
32 

99 

84 

108 



7, or 4^ : 
4, or^: 

ll,orff: 
z= how many ? 84 -r- 12, or f J : 

= howman>? 108 -M 2, or -^5/^: 



how many r 
how many? 
how many? 
how many? 
: how many? 



IT 16^ 23. How many yards of cloth, at 4 dollars a yard, 
can be bought for 856 dollars ? 

Here the number to be divided is 856, which therefore 
is the dimdend; 4 is the number to divide by, and there- 
fore the divisor. It is not evident how man\ times 4 is con- 
tained iu so large a number as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = 800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 4- 10 + 4 =214 for the quotient, or the number of 
times 4 is contained in 856. Am. 214 yards. 

W e may arrive to the same result yithout decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, we 
write down the dividend with the devi- 
sor on the left, and draw a line between 
them; we also draw a line underneath. 
Then, beginning on the left hand^ 



Dividend, 
Z)i©i^or,4) 856 

Quotient^ 214 
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we seek how often the divisor (4) is contained in B^ 
(hundreds,) the left hand figure; finding it to he 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con^ 
tained in 5 (tens) 1 time, which we set down in ien?s 
place, directly under the 5 (tens.) Bat, after taking 4 times 
ten out of the 6 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
IHtmon, The computation, it may he perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RULE. 

Frofii the iUustraHon of this examplej we derive thi$ general 
rtdefor dividing^ when the divisor does not exceed 12 : V 

I. Find how many times the divisor is contained in the 
6rst figure, or figures, of the dividend, and, setting it direct* 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in thi$ 
dividend, aird set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (If 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely^ a process for finding the other. 

Hence division and mulliplication mutually prove each other. 

To prove division^ we may mvUiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide tike dividend hy the quo^ 
tientj and, if the work is right, the restdt will be the same as 
the divisor. -^ 

To prove tnidtiplicationy we may divide the product by one 
factor^ and, if the work be right, the quotient will be the other 
factor. 

EXAMPLES FOR PRACTICE. 

24. A man would divide 13,462,725 dollars amon^ti 5a\ts&^\ 
how many dollars would each receive "^ 

D* 
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. In this example, as we can&ot 

OPERATION. jjg^^^ g jjj^ ^g ^j.j^ ^ /J X ^g 

^ nr • ^ c \ TO ..fio r^oK tftke two figures, and say, 6 in 13 
r Aw*or, 5 ) 13.462,725 ^j, ^ ^ ^^^ ' ^j ^^^ „^ 8 

Quotient^ 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 5 in 34 will 

go 6 times, &c. 

Proof, In proof of this example, we mui-^ 

Quotiem. tiply the quotient by the divisor, 

2,G92,545 and, as the product is the same as 

5 dwisar. the dividend, we conclude that the 

^ - work is right. From a bare in. 

13,462,725 spection of the above example and 

Its proof, it is plain, as before stated, that division is the re- 

fierse of multiplication, and that the two rules mutually prove 

each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard? at 3 dollars? at 

4 dollars ? at 5 dollars ? at 6 dollars? at 

7 ? ^ at 8 ? at 9 ? at 10 ? 

Note, Let the pupil be required to prove the foregoing, 
find all following examples. 

26. Divide 1,005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12, 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

: in 12 pints ? in 20 pints ? in 24 pints ? 

, in 248 pints ? in 3764 pints ? — r- in 47632 pints ? 

28. Four quarts make a gallon ; how many gallons in 8 

quarts? in 12 quarts ? in 20 quarts ? in 36 

quarts? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts ? 

29. A man gave 86 apples y> 5 boys ; bow many apples 
would each boy receive ? 

JHvidend* Here, dividing the 

JDivisoTy 6 ) 86 number of the apples 

r\. -• \ TZ n n . * - (86) by the number of 
Quotient, 17-1 Remainder. ^^^'^^ (^^^ ^^ ^^^ that 

^arAi)oy's share would be 17 apples; but there is one apple 
llJft. 

V 17. 6) 86 In order to divide aU the apples equal- 

— — ly umong the boys, it is plain, we must dir 
^ 'f vide this one remaining apple into 5 equ<h 
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9arlf, aBd give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17^ apples. 

Afu, 17( apples each. 
The 17, expressing whole apples, are called integers^ (that 
is, whole numbers.) The \ (one fifth) of an apple, express- 
ing par/ of a broken or divided apple, is called a fractionj 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
pne directly over the other, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dividend^ is, in fractions, call- 
ed the numeraiory and the lower number, or ^visor^ is called 
the denomiiMUoT, 

Note. A number like 17^, composed of integers (17) 
and a fraction, (•{•,) is called a mixed number* 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder^ and is evidently a part of the 
dwidend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
'6 equal parts ; but the dimsor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its nttraera/or, and the 
divisor (5) for its denomindtor. 

Therefore, if there be a remainder y set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-J^ find it necessary to multiply 

5 our fraction by 5 ; but this is 

-"•^^ easily done, if we consid"»r, that 

^ the fraction -J expresses one 

part of an apple divided into 6 equal parts j hence, 6 times 

^ is f = 1, that is, one whole apple, which we reserve to be 

added to the tmitSy saying, 5 times 7 are 35, and one we f£r 

served makes 36, &c. 

30. Eight men drew a prize of 453 dollars in a lottery j 
bow many dollars did each receive ? 
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t 

Dividend, Here, after carryitig the dirisioii aa 
DhnsoTy 8 ) 453 far as possible by whme oumbers, we 

. have a remainder of 6 dollars, which, 

^jtio<i«»^i 66 f written as above directed, gives for the 

answer 66 dollars and f (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 6 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is | of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof, I is 5 parts, atid 8 times 6 is 40, that is, ^ =:;5, 

66f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to miUiplif a fraciiony 

"— " we may multiply the numerator ^ and divide the 

* prpduct by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient only^ and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 66 X 8 r= 
448, and 448 -\- 5, the remainder, = 453, as before. 

^1. There are 7 days in a week; how many weeks in 
365 days ? Ana. 62if weeks. 

32. When fiour ife worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -h 4, or fif^ft t= 160 dollars, Ana. 

34. 678 -a- 6, or ^s^• = how many ? Ans. 1 13. 

35. i^^ = how many ? 

36. Z-^=:how many? 

37. .ajl^ = howmany? ' il/w. 384f* 

38. J!^A=: how many? 

39. i^a|iLL=:howmany? 

40. 8 Q i j^J) 1 2 — how many ? 

IF 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
evident that the .computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at lengihf 
in the following manner : 
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OPERATION. We may write tbe dhisoi 

PUn$or. Dividend. Quotient. »nd dmdead as in short di- 

21 ) 4S70 ( 208/f. vision, but, instead of writing 

42 the quotient finder tha^divi* 

dend, it will be found more 

^'^^ convenient to set it to die 

^^Q right hand, 

~2 Remainder. taking the dividend 6y 

parlSy we seeic how oiten we 
ean have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient The 43 being kundredBj it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed by tens and unitSj 
obtained from the tens and units of the dividemi, and will 
therefore, at the end of the operation, be in the place of hun* 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars oufj^t now 
1,0 be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 ia the 
dividend, we subtract, and to the remainder, 1^ (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how ofleu the divisor is contained in 17, 
^tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the jight hand 
of the quotient, as already explained, gives 208^ dollars, 
for the answer. 

This manner of performing the operation is called Ijong 
Dwision. ft consists in writing down the whole computation. 

From the above example, we derive the following 

I. Place the divisor' on the left of the dividend, separate 
them by a line, and draw another line on the right of the 
dividend to separate it from the quotient. 

II. Take as many figures, on the MV ol "ikt ^wA^A-^ 
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contain Ae divisor once or more ; seek liow man j times they 
contain it, and place the answer on the right hand of the 
dividend for the first figure in the quotient 

III? Multiply the divisor hy this quotient figure, and TiTite 
the product under that part of the dividend tsJsen. 

I V . Subtract the product from the figures above, and to the 
remainder brinff down the next-figure in the diviiiend, and 
diyide the number it uiakes up, as before. So continue to' 
do, till all the figures in the dividend shall hare been brought 
down and divided. 

Note 1-b Having brought down a figure to the remainder^ 
if the number it makes up be ^ets tibian the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product of the divisor, by any quotient 
figure, be greater than the part of the dividend taken, it is an 
evidence that the quotient figure is too Idrge^ and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to. it, the quotient figure is too amallj and 
must be increased. 

ISXAMPIiES FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs** 
head, may be bought for 6318 dollars ? 

Ans, 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year? 

Am. 24 dollars per week» 
8. What will be the quotient of 153598, divided hj^29 ? 

Ans. 5296^- 

4. How many times is 63 contained in 30131 ? 

Ane. 478^ tmies ; that is, 478 times, and j^ of another 
time. 

5. What will be the several quotients of 7652, divided by 
16, 23,34,86, and 92? 

6. If a farm, containing 256 acres, be worth 7168 dollars^ 
what is Hiat per acre ? 

7. Whwt will be the quotient of 974932, divided by 365 ? 

Am. 2671^. 

8. Divide ^228242 dollars equally among 563 men ; how 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal partS| 
what will be the magnitude of one of each of these equal 
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Am. The magnitude of one of th^ kat of these equal parts 
will be 59^. 

10. How many times does 1030608615 contain 3216 ? 

Ans. 320561 times. 

11. The earthy in its annual revolution round the sun, is 
said totravel 596088000 miles ; what is that per hour, there 
being 8766 hours in a year f 

12. -La^a^g^aii= how many? ^ 

13. 4Q j rgj|ao = how many? 

14. ft ft ^^y/jpg > = how many ? 



CONTRACTIONS IN DIVISION. 
I. When the divisor is a composite number. 

TT ftO. 1. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3 X 5 yards. If there had been but 5 yards, 
the cost of one yard would be A^ = 12 dollars ; but, as there 
are '3 times 5 yards, the cost of one yard will evidently be 
but one third part of 12 dollars ; that is, -^ = 4 dollars. Ana. 

.Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotienty arising from that division, by the 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles- a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 
24=6X4. 6)264 24)264(11 days, ilns. 

i)^ ^^> !L 

— 24 

11 days. 24 

3. Divide 576 by 48 = <8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

II. To divide by 10, 100, 1000, &c 

IT ai. 1. A prize of 2478 dollars is owned by 10 men\ . 
what is each manPs share ? X 
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Eteh vian^ii share will be equal to the number of iera conr 
tained in the whole sum, and, if one of the figures be cut ofif 
at the right hand, all the figures to the left may be consid- 
ered 90 many tens; therefore, each man's share will be 
247^ dollars. 

It is evident, also, that if 2 figures had been cut off froioi 
the right, all the remaining fi^^res would have been so ma^ 
ny hundreds; if 3 figures, so many theusands, &c. Hence 
we derive this general Rule /or dividing by lO^ 100, 1000^ 
&C. : Cut ofif from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to ihe'left 
of the point will express the quotient ^ and those to the right^ 
the remamder. 

2. In one dollar are 100 cents ; hot^ many dollars in 42400 
cents ? ' ^ 'Ans, 424 dollars. 
4ftdt00 Here the divisor is 100; we therefore cut off 2 

• figures on the right hand, and all the figures to the 

left (424) e^cpress the dollars. 

3. How many dollars in 34567 cents ? 

Ans. 346^^ doflarS; 

4. How many dollars in 456'|840 cents ? 

6. How many dollars in 345600 cents ? - 

6. How many dollars in 42604 cents ? Ans. 426yJ^. 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills? in 25000 mills ? — — in 845000? 

8. 'How many dollars in t)487 nvills ? Ans. 6-5^^ dollars^ 

9. How manv dollars in 42863 mills ? -i— in 368456 
iniils ? m 9684^378 mills ? 

10. In one cenjt are lO mills; how many cents in 40 

tnills ? in 400 mills ? in 20 mills ? — in 468 

mills? in 4784 mills? in 34640 mUls? 

ill. When there are ciphers on the right hand of the diviaof. 

If 22* 1. Divide' 480 dollars among 40 inen ? 

in this example, our divisot', 

Alft^^uf^^^*^^* (^^») ^ * composite numbefj 

4|u;^oju (10X4=40;) wemay^there- 

12 dolk. Ana. fore, divide by one component 

part, (10,) and that quotient by 
the oth0ry(4;) but to divide by 10, we have seen, is but to 
cut off the right hand figure^ leaving the figures to the left 
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of ike point for tke quotient^ which we divide hy 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should have cut ^if 2 figures, and have dividt*d in 
the same manner ; if 4UOO9 3 figures, &c. Heuce this gene- 
ral Rule : — When there are ciphers at the nghi hand of the di^ 
tkoTj cut them off, and also as many places in the dividend ; 
divide the remaining figures in the ^vidend by the remain^ 
tng figures in the divisor ; then annex tlie figures, cut off 
from me dividend, to the remainder. 

2. Divide 748346 by 8000. 

jyividend* 
DWsor, 8|000) 748|346. 

Quotieray 93. — 1346 Remainder. Ana. OSfMS- 

3. Divide 46720367 by 4200000. 

Dividend. 
42i00000) 467120367 ( 1 1 ^oWo Qw^tient. 
42 

IT 

42 

520367 Remainder. 

4. How many yards of cloth can be bought for 346500 
dollars, at 20 dollars per yard ? 

b. Divide •'6,428|400 by 900000. 

6. DiWde 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000 
50, 600, 70000, and 80. 



suwusMSJsrr to Dzvxaxoir. 

QUJSSTIOIYS. - 

^ 1. What is division ? 2. In what does the process o{ di- 
vision consist ? 3. Division is the rcccrd'c of what ? 4. What 
is the number to be dhided called, and to what does it anr 
swer in mnltiplication ? 5. What is the number to diuide 
by called, and to what does it answer, &c. ? 6. What is the 
rendt or answer called, &c. ? 7. What is the siffn of divi 
sion, and what does it show ? ,8. What is the other icajj oC 
expressing division ? 9. What is short dvo^moa^ «xv\ V<y^ Na 
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it performed? 10. How is division proved? 11. How ii 
muiiktUcatum proved? 12. What are mtegerSy or whol^ 
numoers? 13. What are fractions^ of hroken numbers? 
14. What is a mxtd nnmber ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions writtenl 17. What is 

the upper number called ? 18. the lower number? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is /on^ division ? 22." Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how miiy the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed? 

EXERCISES. 

I. An army of 1500 men, having plundered a ci2y, took 
^625000 dollars ; what was each man's share ? 

; 2/ A certain number of men were concerned in the pay 
ment of 1S950 dollars, and each man paid 2b dollars; what 
was the number of men ? 7 

3« If 7412 eggs be packed in 34 baskets, how many in a 
basket? 

4. What number must I multiply by 135 that the pro- 
duct may be 505710 ? 

6. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes* 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ans. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Ara, 11. 

8. The divisor is IB, and the dividend 144; what is the 
quotient-? ^ 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man vnshes to travel 585 miles in 13 days ; how 
fw mu»t he travel each day? 

II. K a man trfeivels 45 miles a day, in how many dayi 
will he travel 585 miles ? 
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12. A man sold 35 cows for 560 dollars; bow much was 
that for each cow ? ^ 

13. A man, selling his cows for 10 dollars each, receired 
for all 560 dollars ; how many did he sell ? ?, U 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? ^, .. q ,} / 

15. If 364812 inches are 3C|401 feet, how many inches 
make one foot ? % 

.16. If you would' divide 48760 dollars among 60 mien, 
how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollarsi 
how many men receive a share ? \r *v' , ^ 

18. A man has 17484 pounds of tea in 186 chests; bow- 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have? 

20. In a certain town there are 1740 inhabitants, and 12 
persons in each house ; how many houses are there ?~in 
each house are 2 families ; how many persons in each family.^ 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

in 6 days ? — ^ — in 20 days ? in 40 days ? 

-in 120 days? 

22. If a carnage wheel turns roimd 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile? Asnt. 346. 

23. Sixty seconds make one minute ; how many minutes 

hi 3600 seconds ? in 86400 seconds r in 604800 

S(iConds ? in 2419200 seconds ? 

24. Sixty minutes make one hour ; how many hours in 

1440 minutes? in 10080 minutes? in 40320 

minutes r in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 jiours ? in 672 hours ? in 8766 hovrs ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty? _ 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 

I dip out of a chest of grain to make one half (4) of a i 

bushel ? for one fourth (^) of a bushel ? fo^ ^'^'fe. 

eighth (J) of a bushel ? ' Aiw. to the \a^^ 4 q^«sN& 
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99. H»w many is i^ of 20f i of 48 ? }of 

247 ? i of 345678 ? ■- — i of 204030648 ? 

Am. to the £(»l, 102015324, 

30. How mftiiT wahrats nre one third part (^) of 3 wal- 
nuts? f of 6 walnuts? -— -.^ofl2? iof30? 

^of45? i of 300? J of 478? ^ 

of 3456320 ? Ana. to the last^ 1152106}. 

31. Whati8iof4? i of 20 ? J of 320? J 

of 7843 ? Ans. to the kut^ 1960|, 



WXSOXS&XiANSOtrS QUESTZONS, 

Involving the Principles of ike preceding Rules. 

Note. The preceding rules^ viz. Numeration, Addition, 
Subtraction, Multiplication, and Diviision, are called the Fun- 
dtfmental Rules of AnthmetiCj because they are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the cbais^ 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend ^481, 
what is the remainder ? If the remainder be 4361, and the 
minuend be 7842; what is the subtrahend? 

IT M. When^he minuend and the subtrahend are gi^en^ 
how do you find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sum of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When you have the less of two numbers, and their rfifer* 
ence giveHf how do you find the greater number ? 
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5. The 9ian of two numbers is 48, and one of the numbers 
is 19 ; what is the other? 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less number ? 

7. The U^ of two numbers is 19, and their difference is 
10 ; what is the gretUer ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a ptur; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A nian sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how mi)ch money 
did he receive ? 

10. What vdll be the cost of 15 pounds of butter, at ^3 
cents per pound ? 

11. How many bushels .of wheat can you btiy for 487 
dollars, at 2 dollars per bushel ? 

IT 24. When the price of one pound, one bushel, &c. of 
%ny commodity is given, how do you find the cost of any 
nwnber of pounds, or bushels, &c. of that commodity ? If 
ihe price of the 1 pound, &c. be in cents, in what will the 
whole cost be? If in dollars, what? —^ if in shillings? 
if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c« In what kind of money will the answer be ? 

When the cost of a n^mher of pounds, &c is given, and 
also the pice of one pound, &c., how do you find the num- 
ber of pounds, &e. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 busneis ? now many dollars will it be ? * 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor? 

When the divisor and quotient s^e given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do you 
find the divisor ? 

14. What IB the product of 754 vnd ^IS> 
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15. What ntunber, multiplied by 25, wjlH produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six centH a day, how many cenU would 
he save in a year, (365 days,) ? ■ how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars eftch ? 

Am. to the kutj 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of. apples, 8, and re- 
verse the process. Am. 40 apples. 

19. There is a certain number, to which, if 4 be added^ 
and 7 be subtracted, and the difierence be multiplied by 8, 
and the product divided by 3, the quotient will b^ 64 ; what 
is that number ? Ana. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 



IT 25. '21. There is a spot of ground 5 rods long, and $ 
rods wide ; how many square rods does it contain ? 

D c Note. A square rod is a 

square (like ooe of those iui 
the annexed figure) meas^ 
uring a rod on each side^ . 
By an inspection of the 
figure, it will be seen, 4hat 
there are as many squares, 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore^ 

6 X*3 = 16, the number of squares. 

Am. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and pimdiel, is called a parallelogram or ohUmg. 

22. J'here is an oblong field, 40 rods long, and 24 rods 
wide ; how many square rods does it contain ? 
• 23. Ho^y many square inches in a board 12 inches loBg, 
«2i</ 7^ incbeB broad ? Ars. 14.4« 
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24. How many square feet in a board 14 leet long and 2 
feet wide ? 

25« A certain township is six miles square ; how many 
.square miles does it contain ? Am. 36. 

26. A man bought a farm for ^464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did he buy ? and what did it cost him per acre ? / 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 1^ cents 
a quart, and gave the rest for a penknife, which he sold for 
34 ceuvs; how many cents did he lose by his bargains? 

28. In a certain school-house, t^ere are 5 rows of desks % 
m each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size, as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date? il/w. 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ?^ 

• 30. There is a room 6 yards long and 6 yards wide; how 
many yards of carpeting, a yard wide, will be sufficient to cot er 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet ; what' 
IS its breadth ? 

32. How many pounds of pork, worth 6 cents a pound^ 
can be bought for 144 cents? 

33. How many pounds of butter, at 15 cents per- pound^ 
must be paid for 25 pounds of tea, at 42 cents per pound? 

34. 4 + 5+6 + 1+8 = how many ? 

35. 4 + 3 + 10 — 2 — 4+6 — 7==howmany? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
J X)f thirty? How many are % {two thirds) of 30? ' 

; 37. How many are one third (-J-) of 3? of €? 

..-^ofQ? of 282? of 46674312? 

38. How many are two thirds (f) of 3 ? r of 6 ? 

of 9 ? of 282 ? ' of 45674312 ? 

39. How many are J of 40 ? f of 40 ? J of 

60r fof60? iofaO? ofl24? -of 

246876 ? — r^ f of 246876 ? 

40. How many is ^ of 80? ^o^^Ci> \^1\?^^^ 

42. Ad inch is one twelfth part (^•^') oi ^ W>\.\ Vo^ ^^kss^ 
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feet in 12 inches ? in 24 inches ? in 36 inches ? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? 3 pounds ? 6 pounds ? 

100 pounds ? ♦ 

43. When oranges are worth 4 cents apiece, how many 
^an be bought for four pistareens, (or 20 cent pieces f) 

44. The earth, in moying round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years? Am. to the lastj 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
"^e 14 years; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died } how old was the father at his death ? 

Ans. 60 years 

47. There is a field 20 rods longj and 8 rods wide ; hoW 
many square rods does it contain ? . Ani. 160 rod* 

48. What is the width of a field, which is 20 rods long 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods? 

50. What is the width of a piece of land, 25 rods long^ 
and containing 400 square rods ? 



OOMPOUXTD NUBIBBRS. 

.as. f - 

IT 26. ^A number expressing things of the same kind is 
called a simple number ; thus, 100 men, 56 years, 75 cents, 
are each of mem simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound ntmv- 
oer ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number ; so 4 years 6 months end 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

Jfate. Different lands, or names^ axe usually called iB^ 



T 26« Fci>XRAi>«fONirr. 67 



FEDERAL MONET. 

ci Federal money is the coin of the United Stateau The 
Kinds, or denominations, are eagles, dollars, dimes, centi, 
. and mills. ^ 

10 mills - - - are equal to - 1 cent 

10 cents, (= 100 mills,) - - - z= I dime. . 

10 dimes, ( = 100 cente = 1000 mills,) ^ =1 dollar. 

10 dollars, (= 100 dimes = 1000 cents = 10000 mills) = 1 eagle.* 

/ Sign. This character, $ , placed before a number, shows 
Wto express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, tliat the relative value of mills, cents, 
dimes, dollars and eap;les corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. HcncCj they may 
"be read either in the lowest denomination, or parity in a 
higher^ and partly in the lowest denomination. Thus : 

mis 

1 4 C 5 2 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles teits of dollars, and the dimes tens 
of cents, which is the usual practice, the^ whole may be 
read, 34 dollars 65 cents and 2 mills. 

For -ease in calculating, a point (') called a separtUrix^'f 
is placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while 9ie two first 
figures at the right hand express cents, and the thardy mills. 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring (itjo ""figures to express them; for this reason, ftoo 
places are appropriated to cents, at the fright hand of the 
point, and if the number of cents be less than terij requiring 
out one figure to express them, the ien^s pl^ce must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2'06. 
10 mills make a cent, and consequently the miUs never ex- 
ceed 9, and are always expressed by a single figure. Only 

^ The eag^lc is a ^old coin, the dollar and dime are silver coins, the cent is a 
copper coin. The mill is only imi^inary, there being no coin of that denomina 
tion. There are half eag^les, half dollars, half dimes, and half cents, rcoZ coins: 

\ The character used for the separatrijc^ in the " ScVvoW^ ^fsJCwcaseSx^V "^"^^ 
the <!!omma; the comma im'^rted is here aOlopV?d,\o dA%>Atv^^\\.^c<itcv'^s»^^"^^ 
ma ased in punctuation. 
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one place, therefore, is appropiated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that We must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2^007. Sis 
cents are written ^06, and seven mills are written '007. 

Note, Sometimes 5 mills c= ^ a cent is expressed frac* 
tionally: thus, 425 (twelve cents and G^e mills) is ex- 
pressed 12^, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17^008 
4 dollars and 5 cents, -.---- 4<05 
75 cents, ---.---*-- <76 
24 dollars, -.--,---24' 
9 cents, --------- <69 

. 4 mills, - --- «004 

6 dollars 1 cent and 3 mills, - * - 6'Old 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 • milb ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills ; 8 mills ; 4 mills ; j- cent, or 5 mills ; 1 cent and 1 mill ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents, 
nine cents. 
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IT 27. How many mills in one cent ? ■ in 2 cents ? 

in 3 cents ? — — in 4 cents ? — — in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

■ in 563 cents ? — in 1 cent and 2 mills ^ ' in 4 

cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? — — - in 

8 dollars ? -< in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cen^s ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How many dollars in 1000 mills T 

in 3000 mills ? -r— in 8000 mills ? in 4378 

mills ? ' in 846732 mills ? 

7%is changing one kind of money ^ S^e. into another Artfirf, wUh" 
^w/aJStermy /Ae value, is culled "RzTiVOiiOT^^ 
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As there are 10 mills in one cent, it is plain that cents are 
dbanged or reduced to mills by multiplying them by 10, that 
is, by merely annexing a cipher, (IF 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
:= 1600 cents z= 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figuresy (IT 21 ;) and to change cents to dollars, cut off the 
two right htrndfigwresy when all the figures to the lefi will be 
dollars, and the figures to the right^ cents and mills. . 

Reduce 34 dollars to cents. Ans. 3400 cents 

Reduce 240 dollars and 14 cents to cents. 

Anii, 24014 cents. 
Reduce $ 748^43 to mills. An$. 748143 inills. 

Reduce<748143 mills to dollars. Am. $ 748443. 

Reduce 3467489 mills to dollars. An». 3467^489. 

Reduce 4^42 cents to dollars. Am, $487^42. 

Reduce 12^4678 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce $ 4867*467 to mills. 

Reduce 984 ™^^^^ to dollars. Ana. $ ^84 

Reduce 7 mills to dollars. Ans. $^007 

Reduce $ '014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617|. cents to dollars. ' Ans. $ 9647^ 

Reduce 2064^ cents, 503 cents, 106 cents, 921 j> cents, 
600 cents, 726 j cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT SkBm From what lias been said, it is plain, that we may 
readily reduce any sums in federal money to the same de* 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, -what is the same thing, %e may 
set down the swns^ taking care to write dollars under doUars^ 
cents xmder cenls^ and miUs under millsj in such order y that the 
separating points of the several numbers shaUJaU directly under 
each othcTy and add them up as simple wimJim^^ '^Uxau^ V^ 
teparisUrtx m the ammnX cRrectly under tHc oCKet '(>«S?ca»* 
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What is the amount of $ 487*643, $ 132*007, $ 4*04, 
and $ 264*102 ? Am. $ 887*792. 

OPERATION. OPERATION. 

487643 mills. or, $ 487*643 

132007 mills. $ 132*007 

4040 mills. $ 4*04 

264102 mills. $ 264*102 

Ammmt, 887792 mills, = $ 887*792. $ 887*792 Atrumnt. 

EXAMPLES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of cofiee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12 J- cents, and 2 oranges 
for 6 cents ; what was the whole amount ? Ans. $ 10*166* 

2. A man is indebted to A, $237^62; to B, $350; to C, 
$86*12|; to D, $9*62 J; and to E, $0*834 ; what is the 
amount of his debts f Ans. $ 634*204. 

3. A man has three notes specifying the following suma 
yi2. three hundred dollars, fifty dollars sixty cents, and 
nine dollai^ eight cents ; what is the anlount of the three 
notes .> Ans. $359*68. 

4. What is the amount of $66*18, $7*37^, $280, 
$ 0*287, $ 17, and $ 90*413 > 

6. Bought a pair of oxen for $ 76*50, a horae for $ 85, 
and a cow for $ 17*25 ; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37J cents, a pound of salt petre for 24 cents, 2 ya-d» 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 
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7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12J- cents for a pair of shoes ; how much did the 
boots cost him jnore than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $ 4*75 

2125 mills. $2*125 

S52S mWs == $ 2^625 Ans. $ 2*625 iliw* 
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8. A man bought a cow for eighteen doilani, and sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gain ? Am. $ 3'37d. 

9. A man bought a horse for 82 dollars, and sold him 
agsin for seventy-nine dollars seventy-five cents ; did he gain 
or lose? and how much? Ans. He lost $2^25. 

10. A merchant bought a piece of cloth for $ 176^ which 
proving to have been damaged, he is \villing to lose on it 
$ 16^50 ; what must he have for it ? Ans, $ 159^50. 

11. A man sold a farm for $ 5400, which was $ 725^37 j^ 
more than he gave for it; what did he give for tht farm ? 

12. A man, having $500, lost 83 cents; how math had 
he left ? 

13. A man's income is $1200 a year, and he spends 
$ 800'35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16*82 to make $25 ? 

16. How much must you subtract from $ 250, to leav& 
$8744? 

17. A man bought a barrel of flour for $ 6*25, 7 pounds 
of coifee for $ 1*41 ; he rfaid a ten dollar bill ; how much 
must he receive back in cnange ? 
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IT 29. 1. What will 3 yards of clotlf cost, at $4*62| a 
yard? 

OPERATION. $ 4*625 are 4625 mills, which 

$ 4*625 multiplied by 3, the product is 

3 * 13875 mills. 13875 mills may 

• now be reduced to dollars by 

$ 13*875, the answer. placing a point between the third 

and fourth figures, that is, between the hundreds and thou- 
sandSj which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollais. 

2. At 16 cents a pound, what will 123 pounds of butter 
cost? 

F 
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(^I^Alioif. As liie product t>f 

123, X/ie nomicr ©//HWUMfc. w^y two numbers 

16 cmUSy the price per pound. ^^11 ^e the same, 

" ' whichever of them 

738 he made the multi- 

^^3 plier, therefore the 

f 19«68, the onMer. ?"'^*^^y> ^^"8 *« 

" ' larger number, is 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 

is $19«68. 

From the foregoing examples it appears, that die multi- 
plication of federal money does not diner from the multipli^ 
cation of simple numbers. The product will be the answer in 
the lowest denomination contained in the given sum^ which may 
^en be reduced to dollars. 

EXAMPLES TOR PRACTICE. 

3. What will 250 bushels of rye come to, at $ 0^88^ per 
bushel? Am. $221'25. 

4. What is the value of 87 barrels of iftour, at $ 6^37^ a 
barrel? 

5. What will be the cost of a hogshead of molasses, con* 
taining 63 gallons, at 28j- cents a gallon ? Ans, $ 17*955. 

6. If a man spenii 12^ cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years ? Ans. It will amount to $ 22842^ in 5 years. 

7. If it cost $36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men r 

' Am. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of caRco, at 25 

cents, or one quarter of a dollar, per yard? Ans, $l^\% 

» 
Able. As 25 cents is just ^ of a dollar, the operation in 

the above example may be contracted, or made shorter; for, 

at one doUar per yard, the cost would be as many dollars as 

there are yards, that is, $4848; and at one quarter (^) of a 

dollar per yard, it is plain, the cost would be one quarter (}) 

ts many dollars aa there are yards, that is, ^^&=:: $12l/i* 
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When one quantity is contained in another exacdy 2, 3, 4, 
5, &c. timesy it is eaUed an aliquot or even part of that quanti- 
ty ; ihus, 25 cents is an aliquot part of a dollar^ because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence Just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

T ABIi£. From the illustratiDu of the last 

ott. ' - . „ example, it appears, that, when the 

50 =: i o/a doUar. p^ce per yard^ powuL &c. is one of 
^H =: i o/ a dollar, these aliquot parts of a dollar, the 
25 z=:^ofa dollar. cost may be found, by dividing the 
20 zzi^ofa dollar, ghen number o{ yardsj poimdsy &C. 
12A=: 4 ofadoUar. "7 ^** number which it takes of 

J± 1- j' // «-j«iirt * ^^ price to make 1 dollar. If the 

H — ^V^ ^^' price be 60 cents, we divide by 2 ; 

5 =^oJadoUar. If 26cts.by4; if 12^ cts. by 8,&c 
This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. what is the value of 14756 yards of cotton cloth, at 
?2^ cents, or ^ of a dollar, per yard ? 



By practice. By mvltiplicdtum. 

425 



8)14756 14756 



Ans. $1844^50 



73780 
29512 
14756 



$ 1844^500 Ans. as before. 

12. What is the cost of 18,745 pounds of tea, at $ <50,=:^ 
dollar, per pound ? Ans. $9372^50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? ^bl4/i& = $ 3122 Ans. 

14. What is the vsdue of 48240 pounds of cheese, at 
$ ^OGh = iV ^^ &.d^llar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, == ^ of a dollar, 
apiece? Ans. $243^50 

16* What is the value of 151020 bushels of apples, al 20 
l^ents, =: •( of a dollar, per bushel ? Ans. $ 30204^ 

17. What will 264 pounds of butter cost, at 12^ cents 
per pound ? Am^ ^^^« 

18. Whiat cost 3740 yards of c\olih, ^V ^V^^^^x^-w^^ 



4) $ 3740 = tost at $ 1^ per yard. 
935 = cost at $ ^25 per yard. 

Am, $ 4675 = cost at $ V25 per yard. 

19. What is the cost of 8460 hats, kt $142^ apiece? 

at $ 1*50 apiece ? at $3*20 apiece ? -^rt^- at 

$ 4'06^ apiece ? 

Ans. $95ir50. $12690. $27072. $34368^5. 

IT 00. Tojind the value of artkles sold by the 100, or 1000. 

1. lYhat is the value of 865 feet of timber, at $5 per 
hundred ? 

^«,,« ««^^, " Were the price $5 

OPERATTION. „_« i-„- ;^ ;,\>1<.;„ 7i^ 

Qgg per jooty It IS plain, toe 

« value would be fi65 x 

I $5= $4325; but thd» 

$ 4325 = vciue at $5 per foot, price is $ 5 for 100 feet ; 

consequently, $ 4825 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remove the aepdror 
trix two figures to the left* Ans. $ 43^25. 

It is evident, that, were the price so much per thousand^ 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the ftco right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If tlie article be reckoned by the 1000, 
cut off the three right hand figures. 

JBXAMPIiES FOR PRACTICE. 

2. What is the value of 4250 feet* of boards, at $ 14 per 
1000 ? Ans. 69 dollars and 50 cents. 

OPERATION. - 

4250 

$ 14 In this example, because the price is at 

TZ^TT so much per 1000 feet, we divide by 1000, 

4250 ^^ ^^^ °^ three figures. 

$69^500 
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8. What will 3460 feet of timber come to, at $4 per 
imndred r 

4. What will 24650 bricks come to, at 5 <{8(lars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12^25 per 
1000 ? - , An». 68487. 

6. What will 38600 bricks cost, at $ 4<75 per 1000 ? 

7. Wh&t will 46590 feet of boards cost, at $ 10^625 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 r 

DIVISION OF FEDERAL MONEY. 
IT 31. 1. If 3 yards of cloth cost $ 5^25, what is that a yard ? 

OPERATION. l,^Pf- If/f f^^ 

3\g(25 which divided by 3, the 

: , ^ quotient is 176 centfl| 

Answer^ 175 cents j = $ V75. '^ which, reduced to dollars, 

is $ 1^75, the answer. 

2. Bought 4 bushels of corn for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce the 
ji 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

4)3jOO jg 1^5 eents, the price of each l>ufih. of 

Asu. ^75 cents. ^o^n- 

3. Bought 18 gallons of brandy, for $ 42^75 ; what did it 
cost a gallon ? 

OPERATION 

18)42'75(2375 miUs, == $2^5, the answer. 
36 
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67 $ 42'75 is 4275 cents. After bringing • 

54 ' down the last figure in the dividend, and 

TTjr dividing, there is a remainder of 9^ cents, 

iQfi which, by annexing a cipher, is reduced 

^^ to mills, (90,) in which the divisor is con- 

—..^90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re* 

duced $ 42*75 to mills, before dividing, by 

annexing a cipher, 42750 tniUs, whidi, 
divided by-18, would have given &e s^me t«9»\3\\.^*iarVbTsS^«i^ 
wbicb, reduced to dollars^ is $^W5,\\v^^\i«^^* 

F * 
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4. Divide $ 59*387 by 8. 

OPERATION. 
8)69'a87 

Q^oHentJ 7*423§y that is, 7 dollars, 42 cents, 8 mills, and f 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
part3 of a mill are of so little value as to ^e disregarded. 
Sometimes the sign of addition (+) is annexed, to show that 
there is a remainder, thus, $ 7*423 -f-« 

From the foregoing examples, it appears, that division of 
. federal money does not differ from division of simple num- 
bers. The quotient will be the answer in the lowest denominar 
lion in the given sunij which may then be reduced, to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before clividing ; or, we may first divide, annexing 
c:iphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

EXAMPLES FOR PRACTICE. 

5. If I pay $ 468'75 for 750 pounds of wool, what is the 
value of 1 poiyid ? Ans. $ 0*625 ; or thus, $ 0*62^. 

6. If a piece of cloth, measuring 126 yards, cost $ 181*26, 
what is that a yard ? Ans, $ 1*45. 

7. If 536 quintals of fish cost $ 1913*62, how much isUiat 
a quintal ? . Atis, $ 3*57. 

8. Bought a fatipi, containing 84 acres, for $3213 ; what 
did it cost me per acre ? >' Ans. $ 38*25. 

9. At $ 964 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $8; what was that 
a pound ? 7^ = how much ? 

Ans. $0*111 J; or, $0*111+. 

11. Divide $ 12 into 200 equal parts; how. much is one 
of the parts? ^"^^^ =1 how much? Ans. $0*006. 

12. Divide $ 30 by 750. j%% = how much ? 

♦ 13. Divide $60 by 1200. yf J^ == how much ? 
14, Divide $215 into 86 equal parts; how much wUl 
one of tAe pArt$ he ? -^ = how much? 
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15. Divide $176 equally among 250 men; bow muck 
will each man receive ? j4f =^ ^^^ much ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is understood by simple numbers? 2. 

by compound numbers? 3. by different dencniifia- 

tions? 4. What is federal money? 6. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigutid 
for cents, while only one place is assigned for mills? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to dollars? 10. 
— —to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 16. How is 

the addition of federal money performed? 16. 

subtraction ? . 17. multiplication ? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the quotient in division? 20. In case dollars only Me 
given to be divided, wha* is to be done ? 21. When is ohq. 
number or quantity said to be an aiiquot part of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aiiquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called? 2$. How do you find the cost of articles, sold By 
tbe 100 or 1000 ? 

EXER^IlfSES. 

1. Boyght 23 firkins of butter, each containing 42 pounds, 
for 16^ cents a pound ; what would that be a firkin, and 
how much for the whole ? Ans. $ 159*39 for the whole. 
■S. A man killed a beef, which he sold as follows, viz. Ihe 
hind quarters, weighing 129 pounds each, for 5 cents -a 
pound ; the fore quarters, one weighing 123 pounds, and tbe 
other 126 pounds, for 4 j^ cents a pound f the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did tlie whole amount ? Ans, $ 36*47. 

3. A farmer bought 25 pounds of clover seed at 11 cents 
a pQund^ 3 pecks of herds grass seed for j!i 2*25, a b&rrel of 
flour for $6*60, 13 pounds ol sugar at 12iJ cents a pound, 
for which he paid 3 cheeses, each weighing 27 pounds, at 
% cents a pound, and 5 barrels of cider at $ 1*25 ^ WwvlV. 
The balance between the articlesboTi^\.^TidL^<^ Vi'V vififcX 
^9 It J^r, or. a//mnxt the fdcmwx'> 

7 ' ■ 
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4. A man dies, leaving an estate of $ 71600 ; there are 
deiuands against the estate, amountirg to $ 39876^74 ; the 
residue is to he divided hetween 7 sons; what will each 
one receive ? 

6. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans. 348 pounds. 

6. At 12J- cents a pound, what must be« paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86^75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 6^ cents ft 
pound, and took his pay in oats, at $ 0^50 a busnei ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $4^66 a yard, must be 
f given fcr 18 barrels of flour, at $ 9'32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3^75 a yard ; the second,.21 yards,' 
at $ 4^50 a yard ; and the third, 35 yards, at $ 5^12 j a yard ? 

IF 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bills of parcch. 

Boston, January 6, 1827. 
Mr. Abd Adas 

Bought ofBenj, Burdett 

12^ yards figured Satin, at $ 2^50 a yard, $SV» 

8 sprigged Tabby, .# V2S 10^00 

Received payment, $ 41^25 

Benj. Burdett. 



Salem, June 4, 1827. 

Mr. James PayweU 

Bought of Simeon Tkr^y 

d hogsheads new Rum, 118 gal. each, at$0<31 a gal. 

S pipes French Brandy, 120 arid 132 gal. .. 1*12J 

I hogshead brown Sugar, 9f cwt. .. 10*34 .. cwt. 

Scasksof Rice, 269 lb. each, ., *05 ..lb. ^- 

5 bags Coffee, 75 lb. each,. .. *23 

I chest hyson Tea, 861b. « !92 






deceived payment, $706^63j * 

For Simeon Thrifty, ^ i ffl 
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WildemeM, Febmaiy 8, 1827. 
Mr. Peter ^Carpenter 

(Soe n 30.) Bavghi of Am Fdliret 

5682 feet Boards, at ji 6 per M. 

2Ui/0 •••■• ••••••t«»»« •■ o O'x •••#• •••• 

«00 Thick Stuff, .. 12^64 * • 

1500 Lathing, .. 4^ 

650 Plank, .. 10* 

879 ..... Tunber, .. 2*50 C. . 



Received payment, $ 101'849 

Asa Falltree. 

Nole^ M. stands for the Latin mUle^ which sig;nifie8 1000, 
and C. for the. Latin word centmny which signifies 100. 



V ^^ ^v ^ REBVCTZOH. 

TT 3d. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, CBil(fJ 
denominations of money. T?me is reckoned it. years, months,^ 
weeks, days, hours, minutes, and seconds, called deuomiiia* 
tions of time. Distance is reckoned injniles, rods, feet, and 
inches, called denominations of measi^re, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. ' . 

The denominations are pounds, shillings, pence, and far* 
things. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 
12 pence - - - .- I shilling, - - s. 
20 shillings - - - - i pound, - - iB. 

Nole. Farthings are often written as the fraction of a 
penny ; thus, 1 farthing is written ^ d., 2 fiuthingSj ^ d., 3 
iartbings, f d. 
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^si. 



in 1 



How many farthings 

penny ? in 2 pence ? 

■ in 3 pence ? in (> 

pence ? in 8 penee ? — — — 



— m o pence r — — m o 

pence ? in 8 penee ? — — — 

m 9 pence ? -. in 12 pence f 

• in 1 liiilling ? in 2 

shillings ? 



How many pence in 2 shil- 
lings ? in 38. ? in 

4 s. p ia 6 8. ? in 

8 s. ? in 10 8. ? in 2 



I How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings? in 

24 farthings ? in 32 far- 
things ? in 36 farthings ? 



shilling? and 2 pence ? 

in2s. 3d.? in2s.4d.? 

in 2 s. 6 d. r in 3 s. 6 d. ? 



in 4 s. 3 d. ? 



How many shillirgs in 1 

pound ? • — • — in 2 iJJ . ? 

in3i&.? -^^ in4iB.? 



in4ie.6 8.? — 

in S£. 10 s.? 

2£. 15 s.? 



• in6J&.8s. ? 
in 



in 48 qrs. ? How many 

shillings in 48 qrs. ? ia 

96 qrs. ? 

How many shillings in 24 



penee r - 
in 48 d. ? 
in 96 d. ? • 
in 20 d. ? 
in 28 d. ? 
in-42d. ? 



in 36 d. ? 
.in72d.?. 
in 120 d.?- 
. in 27 d. ? - 
■inSOd.?- 
-inSld.? 



How mary pounds in 20 shil- 

Kiigs ? in 40 s. ? kk 

60 s. ? in 80 s. ? in 

86 8. ? in 128 s. ? in 

70 8. ? in 65 s, ? 



It has already been remarked, that the changing of one 
kind, or denomination, into another kind, or denominatioBy 
%vithout altering their val'je, is ^called Reduction. (1127.) 
Thus, when we change shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, tlur 
reduction is performed by mtdtiplication ; and it is then call 
ed Reduction Descending* But when we* reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by dimsion ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20. And a^ain, to reduoe shillings to pounds, 
we must divide by 20. It follows, therefore, that reduction 
descending and ascendkig reciprocally prove ec^h other. 
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1. Inl7iS. 13s«6fd. how 
tiatmy farthmgs ? 

OPERATION. 

17 13 6 3 
20 9. 



353 ».m 17£. 13 «. 
12 c?. 



4242 d , 
4^. 

16971 ^^ that Am* 

In the above example^ be- 
t^ause 20 Bbillings make '1 
pound, therefore we multiply 
17£. by 20, increasing the 
product oy the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases; then, be^ 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthmgs make 1 
penny, we multiply the pence 
^4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in \1£. 13 s. 
6Jd., are contained 16971 
farthings^ 

IT 34^ The process in the 
fully examined,. will be found 

To reduce high der.ominor 
tions tor lower ^ — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number giveii, 
if any, of that less denoniinot- 



2. In 16971 farthings, how 
many poimds ? 

OPERATION. 

Farthings in a penny, 4) 1 6971 3 frt 
Pence In a BhUling, 12)4242 ^^ 
SliUlingsinapounil, 2|0)35|3 13«. 

Aw. 17^3,13*. ejcf. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We. then divide the pence 
(4242) by 12,, reducing them 
to shillings; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs, con- 
-sljtute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22, 



foregoing examples, if care- 
to be as follows, viz. 

To reduce low denominations 
to higher y — ^Divide the lowest 
denomination given by that 
nuitnber which it takes of the 
«ame to.make 1 of the next 
higher. Proceed in the sam^ 
manner with each succeeding 
denomin?;t.\OTv^ xscciJc^ -^xys^^MSTv^ 
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IT 34. 



tion.) Proceed in the same 
manner with each succe^^ding 
denomination, until you have 
brought it to the denomination 
required* 



brought it to the denomination 
required^ 



EXAMPLiES FOR PRACTICB. 



3. Reduce . 32iS . 15 s. 8 d. 
*o farthings. 

5. In 29 guineas, at 28 s. 
'-ach, how many farthings ?* 

7. Reduce $163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
•nany pounds ? 



4. Reduce 314*^2 farthings 
to pounds. 

6. In 38976 farthing,s, how 
many guineas ? 

8. Reduce 11736 pence tc 
dollars. 

10. Reduce 21i&. to guin- 
eas. 



Note. We cannot reduce guineas eUrectly to pounds, but 
we may reduce the guineas to BhiUin^^ and then the shil- 
lings to pounds. ^ ' ^ - 



TROY WEIGHT. 

. * 

By Troy weight are weighed gold,* silver, jewels, and all 
iquors. The denominations are pounds, ounces, penny- 
weight8| and grains. 

TABLE. 

24 grains (grs.) make 1 pennyweight, marked pwt. 
20 pennyweights - - 1 ounce, -----. oz. 
12 ounces - - - - 1 pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $ 1^08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt to pennyweights. 

15. In 71b. 11 oz. 3 pwt. 
9 grs. of silver, how many 
grains? 



12. Paid $44^28 for a sil- 
ver tankard, at th^ rate of 
$ 1^08 an ounce; what did it 
weigh ? 

14. In 60672 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



} 



* The fineness of gold is tried by fire, and is recKccied in axratst bv which k 
understtood the 24di part of anv qoautit^ \ if it lose ncaiine in the tnaf, it is said 
to he !S4 caratf fine j if it lose z carats, it is then 22 cants mie, which is the stand- 
ard for gold. 

{Silver which abides-the fire without loss is said te ce 1£ onncte fine. !Fhe 
sfandatd hr aAvwc coin is U oz* 2 pwts. of fine flvei, and 18 pwts. of copper 
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APOTHECAilIES» WEIGHT. 

Apothecaries' weight* is used by apothecaries and physi- 
tdfiuis, in compounding medicines. The denominations are 
pounds^ ounces, drams, scruples, and grains. 

20 grains, (grs.) make 1 scruple, marked 9. 

3 scruples - - - 1 dram, - - - 5 • 

8 drams - - - - 1 ounce, - - - S • 

12 ounces - * - - l pound, - - - lb. 

17. In 9lb. 8 g . 1 3 . 2 9. 18. Reduce 66799 grs. to 
19 grs., how many grains. pounds. 



AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight are weighed all things of a coarse 
find drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling j) and all kindf 
of metals, except goU and silver. The denominatious are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces ----- 1 pound, - * - - - Ib.^ 

28 pounds ----- l quarter, ------ qr. 

4 quarters ----- 1 hundred weight, - - ewt. 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words gross and net 
are used. Gross is the weight of tbe goods, together with 
the box, bale, bag, cask, &c., which contains 3iem. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. > 

^Tiic })ouik! and ounce apothecaries' weijrht. atitl tbepouwl and ounce Trof, 
in cirCUIP^^ dlflerenlly dividedf and subdivided. 

in ill A JTTroy zax,\92 oz. avoirdupois, and ,176 \b. Txqti at,\^^. «t«aj^\ 
t?^"*ri Tr5JL£Hin^60 ffrains, and! lb. ttroit^apoa «=-Wft ^GciWfc'\Sr*t. 
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19. What will 5 cwt. 3 qrs. 
171b. of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 16 cwt. 
1 qr. 191b. 6 oz. 12 dr. how 
many drams ? 

^5. In 28 lb. avoirdupois, 
how many pounds Troy ? 



irs4. 

20. ^ow much sugar, at 
12^ cents a pound, may be 
bought for $ 82^625 ? 

22. In 470 boxes of raisins,' 
containing 26 lb. each, how 
many cwt. ? 



24. In 7323500 drams, how 
many tons ? 

fl6. In 34 lb. Ooz. 6pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? '' 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
quarters^ and nails. 

s 

TABLE. 

i nails, (na.) or 9 inches, make 1 quarter, marked qr. 
1 quarters, or 36 inches, - 1 yard, - - - - yd. 
3 quarters, ------ 1 ell Flemish, - - E. FL 

5 quarters, ------ 1 ell English, --£.£. 

6 quarters, -----'- 1 ell French, - - Er^Fr. 



27. In 573 yds. 1 qr. 1 na. 
how many nails ? 

2i* In 151 ells Eng. how 
3iany yards ? 

JVofe. Consult IT 34, ex. 9. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny ells EngUsh ? 



I^ONG MEASURE. 



Long measure is used in measuring distan'^s, or other , { 

things, where ien^A is considered without -cen^^^^^^Kft^- i 

*^jj^The denominations are degrees, lcftguc'Otr::!!:^9H§9i^ 11 

aia^^XkA^ ju^ feel^ inches, and barley-cor \ JP^^ 



flicsft^ 



^ 



'■1.^ 



IT S4. 



BSDUCTionr. 



76 



TABIilS. 

3 barley-corns, (bar.) make 1 incb, 



- marked - 



12 inches, 

3 feet, 

5j- yards, or 16 j- feet, 
40 rods, or 220 yards, - - 

8 furlongs, or 320 rods, - 



3 miles, 
60 geographical, or 69J. > ^ ,^„^ 
statute mOes, - - J ^ ' 
360 degrees, - - - /j a great^circle, or circumfer 



Ifoot, 

lyard, -...-. 
1 rod, perch, or pole, - 
1 furlong, - - - - 
1 mile, - - - - • 
1 league, 

deg. or ^ 



in. 

ft. 

yd. 

r.p. 

fur. 

M. 

L. 



31. How many barley-corns 
will reach round the globe, it 
being 360 degrees ? 

Note, To multiply by 2, Is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by j>, is to take the 
multiplicand half a time, that 
is, the half of it. Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

i)360 
69i ; 

3240 
2160 

1 80 half of the multiplicand . 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the city of _.Wash- 
ipgtoa^4t being 482 miles*? 

'^* How many times will a 
jnrtieel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
Providence, it being 40 miles ? 



ence ofthe earth. 

32. In 4755801600 barley- 
corns, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3, and tliaif 
quotient by 12, we have 
132105600 teetj which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction ^ ; but 
16 J feet = 33 half feet^ in 1 
rod ; and 132105600 feet = 
264211200 half feety which, 
divided by 33, ^ves 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
i or ^, &c., we may reduce 
the divisor to halves^ or fourths^ 
&c., and reduce the dividend 
to the same; then the quo- 
tient will b^^he true answer. 

34. In 30539620 incheO» 
how many miles ? 

30i. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to PwwvieoiR.^i^ 
what IS IW dJftVKSMt-^^ 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de^ 
nominations are miles^ acres^ roods, perches^ jards,. feet and 
inches. 

IT 35, 3 feet in length make a yard in long measuce ; but it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet^in length, and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet. This vriU 
clearly appear from the annexed figure. 



It b plain, also, that a square foot, 
that is, a square 12 inches in' length 
and 12 inches in breadth, must con* 
tain 12 X 12 =: 144 square inches. 



TABl4£. 

144 square inches = 12 X 12; that is, 

12 inches in length and 12 inches } make 1 square foot 
in breadth ------ 

9 square feet =3X3; that is, 3 feet 
in length and 3 feet in breadth , 
30J square yards = &} X Sj-, or 272 J > 
square feet = 16J X 16^, - ) 
40 square rods, ----,-. 

4 roods, or 160 square rods, • - 1 acre. 

640 acre», -------- 1 square mile. 

Note, Gunter's chain, used in measuring land, h 4 rods 
in length. It consists of 100 links, each link being T^ft^j 
inches in length ; 25 links make 1 rod, long measure, and 
625 square links make 1 square rod, — 
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■i 


. 






?. 








.^ 

















£ 








r> 









- 1 square yard. 

( 1 square rod, 
" (perch or pole, 

- 1 rood. 



V 35, 36. 
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ST. In 17 acres 3 roods 12 
rods, how man^ 8c|uare feet? 

Note. Id reducing rods lo 
feet, Ibe multiplier will be 
272i. To multiply by J, is to 
take a fourthpart of the mut- 
tiplicand. Tiie principle is 
the atune as shown IT 34, 
ex.31- 



39. Reduce 64 square miles 
o square feet f 

41. There is a town 6 miles 
square ; bow many square 
miles in that tomi ? how 
many acres? 



38. In 776487 sqam feet, 
how many acrea ? 

Nole. Here we have 776457 
square feet to be divided l)y 
272^. Reduce the divisor ta 
fovrtht, that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
fottrlha, that is, to the same 
denominatioB, asshownlTSS, 
ex. 34. 

40. In 1,784,217,600 sc|uare 
feet, how many square miles 7 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and iMckneu; such as timber, wood, 
stoue, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

^ 36. It has been shown, that a square yard contains 

3x3 = 9 square feet A cubic yard is 3 feet long, 3 feet 

ivide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 

• ud OM foot thick, it would contain 9 cubic feet; if '2 feet 

iick, il would contain 2 X 9 ^^ 18 cubic feet; Bnd,8sitis 

3 feet thick, it does contain 3 X 9 = 27 cubic feet TMs 

will clearly appear from the 

annexed figure. 

J Itis piaui, also, that acubic 

£' foot, that is, a solid, 13 bchea 

I in length, 12 inches in breadth, 

„' and 12 inches in thickness, 

t I will contain 12 X 13 X 13 = 

If ^ I 1726 solid or caoic incbei. 



•d 



maanucTiGM* 
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tabids;* 

1728 solid incbes, = 12 X 12 X 12, 

that isy 12 inches in length, ^ make 1 solid foot. 
12 in breadth, 12 in thickness, 
27 solid feet, = 3 X 3 X 3 - - - - 
40 feet of round timber, or 60 feet ) 
of hewn timber, - - - -J 
128 solid feet, =8X4X4, that S 

is, 8 feet in length, 4 feet in > - - 
width, and 4 feet in height, j 

Note. What is called^ a cordfoot^ in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 card feet make 
1 cord. 



1 solid yard. 
1 ton or load. 

1 cord of wood. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
bow many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
liow many cord feet? how 
many solid feet ? 



44. In 622jD80 cubic inches? 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how many cord feet? 

48. In 8 cords of wood, how 
many cord feet ? 

50. ^048 solid feet of wood, 
how many cord feet? how 
many cords ? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- '^ 
nations aie tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

' TABLE. 

4 gills (gi.) * fxoK^ ' - 1 pint, marked pt 

2 pints -------1 quart, - - - qt* 

4 quarts - •■ . - - - 1 gallon, - - - gal. 

31 J gallons ------ i barrel, - - - bar. 

63 gallons ------ 1 hogshead, - - ^d* 

2 hogsheads • - - - - 1 pipe, - - - IPT y 

2 pipes, or 4 hogsheads - 1 tun, - - - - T. "* 

"*^"* ^e, contains 231 cubic incl|e«« 
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51. Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? 

55. In a tun of cider, how 
many gallons ? 



52. In 12096 pints of wine, 
how many pipes ? 

54. Reduce 39032 gills to 
pipes. ' 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE^ 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

TABIiE. 

2 pints (pts.) - make - 1 quart, • marked qt. 

4 quarts - - * -^ - 1 gallon, ----- gal. 

36 gallons - - - - 1 barrel, ------ bajt 

54 gallons ----- i hogshead, -^ - i- - hhd 

Note. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
how many pints ? 



58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads. 



DRY MEASURE. 



• Dry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &:c. The denominations are 
chaldrons, bushels, pecks, quarts, and pints. 

TABIiE. 

2 pints (pts.) make - 1 quart, - marked - qt. 

8 quarts ----- 1 peck, ^ ----- pk. 

_.4^3ificks 1 bushel, ----- bu. 

36 bushels ----*. 1 chaldron, - «• • - ch, 

Note, A gallon, dry measure, contains 268f cubic inches. 
A Winchester bushel is 18J inches in diameter, 8 inches 
deep; apd contains 2150f cubic iuc\ie%. 
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61. in 76 bushels of wheat, 
how many pints ? 

63. Reduce 42 chaldrons of 
coals to peck^. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. In 6048 pecks, howma* 
ny chaldrons ? 



TIME. 

The denominations of time are years, mcmths, weekSy 
days, hours, minutes, and seconds. 

TABLE. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ------ 1 hour, - - - - h. 

24 hours ----*--! day, - - - - d. 

7 days -------1 week, - - - - w. 

4 weeks ------ 1 month, - - - - mo 

13 months, 1 day and 6 hours, > 1 common, or ) 

or 365 days and 6 hours, J Julian year, J * 7 • 

IT 37. The year is also divided into 12 calendar monlhs, 
which, in the order of their succession^ are numbered as fol- 
lows,^ viz, 

January, 1st month, has 31 days. 

February, 2d, - - - 28 

March, 3d, - - - 31 

AprU,. - 4tb, - - - 30 JVb/c. When any year 

May, . &tn, - - - ^i ean be divided by 4 with- 

June, - 6tn, - - - 30 , • j 'x* n 

y.! ' «r.,' o| outaremamder,itis.caU- 

/u?ust," 8th: : : : 31 ^tbnrL'^'29rat^ 

September, 9th, • . - - 30 * ebniary ffas ^y aays. 

October, 10th, - - - 31 
November, 11th, - - - 30 
December, 12th, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines : • 

Thirty days hath September, 
April, June, and November, 
Febniary twenty-eight alone ; 
All the rest have thirty-one. 
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The first sevon lettem of the alphabet, A, B, C, D, E» t\ 6, 
are used to maik the several dajs of the week, and they are 
disposed in sneh a manner, for every year, that the letter A 
sh^l stand fbr the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sun^ 
day^ in any year, is called the Dominical letter for Ihat year. 
The Dominical letter heing known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
Htxe first letter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example^ let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note, There are two 'Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 



6j5. Supposing your age to 
be 15 y. 19 d. 11 h. 37 m. 
45 s.) how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which tQok place Jan. 20th, 



66. Reduce 475047465 se- 
conds to years. 



68. Reduce 325440 minutes 
to days. 



70. In 4079160 minutes, 
how many years ? 



8!^ SUPPLSMSNT TO ABDUCTIOir. IT S7. 

CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; aho in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABIiE. 

60 seconds ('') - make - 1 minute, - marked - ' 

60 minutes - - - -• - i degree, ----- o 

30 degrees ----- l sign, ------ g. 

12 signs, or 360 degrees, - 1 circle of tiie zodiac. 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, called degrees. 



71. Reduce 98.13® 25' to 
seconds. 



72. In 1020300", how many 
degrees ? 



The following are denondnoHans of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 

12 dozen - - - --'-- - 1 gross. 

12 gross, or 144 dozen, - - - - l great gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of dock pendulums. 

A' h - - 1 hand. J ^^®^ ^^ measuring the height of 

■ ^ noises. 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires --------1 ream. 



SUPFXiXSlflraNT Ta RHDUOTXONr 

QUESTIOIf S. ^ -^ 

1. What is reduction? 2. Of how many varietieg is re- 
duction > 3. What is understood by different cfewomtmtfions, 
B» of money y weight, measure, &c. ? 4. How are high dc- 
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nominations brought into lower ? 5. How are low denomi 
nations brought into higher ? 6. What are the denominar 
tions of English money ? 7. What is the use of Troy weight, 
dud what are the denominations? 8. — • — avoirdupois 

weight ? the denominations ? 9. What distinction do 

jTou make between aross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
jieasure ? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. in cubic mea^ 

sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot! 20. How many 
such feet make a cord ? gi. What are the denominations 
of dry measure ? 22. — - of wine measure ? 23. — of 
time ? 24:> — — of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is 6un- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt ? 

BXCRCISBS. 

1. In 46iS . 4 s., how many dollars ? Ans. $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ans. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold ? Am. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans. 189^^ times. 

5. In 470 boxes of sugar, eaeh 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
;f dz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
^^.^iwr^and 6 inches the other, would it take f-*— o- •*• 

squaireloot ? How many to covefl fioof 316 feet long, ^}^J 
24|e^y4,d%/_/«^.^ 25.) C Vcords, aad -r cold feet, 
vwide, and 6 feet bigb r ^ 
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». There is a room 18 feet in length, 16 feet in width, 
sod 8 feet in height; how many rolls of paper,. 2 feet wide, 
and containing 1 1 yards in eaich roll, will it take to eover the 
walls? Am. 8^. 

10. How many cord feet in a load of wood 6J^ feet long> 

2 feet wide, and 6 feet high ? Am. A^ cord feet, 

11. If a ship sail 7 miles an hour, how far will she sail 
at that rate, in 8 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at $ 2^75 a gal'^ 
Ion ; how much did each hogshead come io^ and to how 
much did the whole amount ? / ' • . .. ' 

13. How much cloth, at 7 s. a yard, m«y be bought for 
29i(B, Is.? > 

14. A goldsmith sold > a tankard for 10 i&. 8s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? < 

15. An ingot of gold weig^ 2 lb. 8 oz. 16 pwt. ; how. 
much is it worth at 3d. per pwt. f 

16. At $ 0'18 a pound, what will 1 T. 2 cwt. 3 qrs. 16 lb. 
of lead come to ? 

17. Reduce 14445 elb Flemish to ells English. 

18. There is a house, the roof of which is 44^ feet in - 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles' in width cover one foot in length, how many 
shingles ^vill it take to lay one course on tiiis roof? if 3 
courses make one foot, how many courses will there be on 

^ one side of the roof? how many shingles will it take to 

cover one side ? to cover both sides ? 

Am. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in 'travelling 54}- miles ? *> 

*?'). How many seconds of time would a person redeem 
in 40 years, by rising each morning ^ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars woUld he lay up in 46 years ? • 

22. If 9 candles are made from 1 pound df tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

" lOne pound of wool make 60* knots of yarn, how 
6 oimces^6i^^i;*<!^toJftJs ca^^j ^^1 ^® spun from 4 j>ounds*-v^ 




OF COMPOUND NUMBERS. 

IT M. 1. A boy bciigbt a knife for 9 Mnce, and a comb 
for 3 pence ; bow mucb did be give fox both ? Arts. I sbiUiug. 

2« A boy gave 2 s. 6 d. for a slate^ and4 s. 6 d. for a book; 
how^mucb did he give for both ? 

3. Bought one bo(4^ for 1 s. 6 d., another for 2 s. 3 d., an- 
other for 7 d. ; how much did they all cost? Ana, 4 s. 4 d. 

4. How many gallons are 2 qts. + 3 qts. + 1 qt ? 

6. How many gallons are 3 qts. + 2 qls. + 1 qt. -j- 3 
qts. ^2 qls. ? 

6. How many shillings are 2 d. -f- 3 d. -{- 6 d. -f- 6 d. -f- ''^d. ? 

7. How many pence are 1 qr. -f- 2 qvs. -j- 3 qrs. -j- 2 qrs. 

8. How many pounds are ^^►* + 10 s. + 15 s. -j- 1 s. ? 

9. How many minutes are 30 sec. -(- 45 sec. + 20 sec. ? 

10. How many hours aie 40 min. rf- 25 min. -j- 6 min. ? 

11. How many days are 4 h. -f- 8 h. + 10 h. -{• 20 h. ? 

12. How many yards in len^b are 1 f. -|- 2 f . + ^ ^« -^ 

13. How many feet are 4 in. -f- 8 in. -j- 10 in. -j- 2 ia. 
+ 1 in. ? 

14. How much is the amount of 1 yd. 2 ft. 6 in. + 2 yds. 
1ft. Sin. ? 

15. What is the amount of 2 s. 6 d. +4 s. 3d. + 7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine ; on^, wiH contain 2 gal. 3 qts. 1 pt., and the other 3 
qts. J how much wiae can he put in them? 

17. A man bought a horse for 15iB. 14 s. 6d., a pair of 
oxen for 20 JS . 2 s. 8 d., and a cow for 5 £ . 6 s. 4 d. ; v/hat 
did he pay for all ? 

When the numbers are large, it M^ill be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, direcily under eacli other, and, beginning with- 
those of the least value, to add up each kind separately. 

In this example, adding up the 
column of pence, we *ind the amount 
to be 18 prnce, which being = 1 s. 
6 d., it is plain, that we may write 
dovni the 6 d. under the column of 
pence, d|d reserve the I «. to bx* ai'd- 
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Next, adding up the column of shillings, together v^ith 
the 1 s. which we reserved, we find the amount to he 23 s, 
= i£. 8 s. Setting the 3 s. under its own column, we add 
the 1 iS . with the other pounds, and, finding the amount to be 
41 i/., we write it' down, and the work is done. 

Atu. 41iS. 3s.6d. 

Note. It will he recollected, that, to reduce a lower into 
a higher denomination, w^e divide by the number which it 
takes of the lower to make one of the^higher denomination. 
In addition, this is usudly called carrying for that number : 
thus, between pence and shillings, we carry fgy 18, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Wiite the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, till you 
come to the last, whose amount is written as in simple num- 
bers. 

Proof, The same as in addition of simple numbers. 

EXAMPLES FOR PHACTICE. 



£. 


s. 


d. 


qr. 


£. 


s. 


d. 


46 


11 


3 


2 


72 


9 


H 


16 


7 


4 





18 





lOi 


538 


19 


7 


1 


36 


16 


5* 



£. 


8, 


d. 


183 


19 


4 


8 


17 


10 




16 


4 



Troy Weight. 



Uf. 


oz. 


pwt. 


gr 


oz. 


pwt. gr. 


0x, pwt, gr. 


36 


7 


10 


11 


6 


14 9 


18 


42 


6 


9 


13 


.8 


6 16 


13 16 


81 


7 


16 


16 


3 


11 10 


3 7 4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
cup, weighing 3 oz. 10 pwli^ and a silver thimble, weighUig 
2 pwt. 13 grs. I what was ^e weight of the whole ? { 
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Avoirdupois Weight, 



r. 


ewt. qr. 


lb. 


oz. 


rfr. 


ewt, fr, a 


0** dr. 


14 


n 1 


16 


5 


10 


16 3 18 


6 14 


25 


2 


11 


9 


15 


2 16 


8 12 


7 


18 


25 


11 


9 


22 


11 10 



A man bought 5 loads of hay^ weighing as follows, viz. 
23 ewt. ( = 1 T. 3 ewt.) 2 qrs. 17 lb. ; 21 ewt. 1 qr. 16 lb. ; 
19 ewt. qr. 24lb. ; 24 ewt 3qrs.; 11 ewt Oqr. lib.; 
how many tons in the whole ? 

Cloth Mjsasurb. 

yds. qr. na. E. Fl. qr. na. E. En. qr. na. 

36 1 2 41 1 2 75 4 2 

41 2 3 18 2 3 31 1 

65 3 1 57 1 28 3 1 



There are four pieces, of clothy which measure as follows, 
viz. 36 yds. •Jqrs. 1 na. ; 18 yds. Iqr. 2 na. ; 46 yds. 3qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

Long Measure. 

Beg. mi. fur. r. ft. in. bar. ML fur.poU 

59 46 6 29 15 10 2 37 

216 39 1 36 14 6 1 

678 53 7 24 9 8 1 8 6 27 



Land or Square Measure. 

Pol. ft. in. Ji. rood' pol. ft. in. 

36 179 137 56 3 37 245 228 

19 248 119 29 1 28 93 25 

12 96 75 416 2 31 128 119 
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There are 3 fields, which measure as follows, viz. 17 A. 
3 r. 16 p. ; 28 A. '6 r. 18 p. ; 11 A. r. 25 p. ; how much 
laad in the three fields ? 

Solid or Cubic Measure. 



Ton, ft. in. 
29 36 1229 


yds. ft Ml. 
75 22 1412 






cords, ft 
37 1 19 


12 19 64 


9 26 195 




- 


9 110 


8 11 917 


3 19 1091 






48 127 




Wine Measure. 








WiA, gal. qts. pts. Tun. 
61 53 1 1 ^7 


hhd. 
2 


gal. 08. 

37 2 


27 39 3 


19 


1 


69 


1 


9 13 


1 28 


^ 








_^ _ * 











A merchant honght two casks of brandy, containing as 
follows, viz. 70 gal. 3 qts. ; ^7 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? 

Dry Measure. 

Bus. p. qt. pt. Ch. bus. p. qts. 

36 2 5 1 48 27 3. 5 

19 3 7 6 29 1 7 



Time. 

Y. mo, to. d. h. m. s. Y. m. w, d. 

57 11 3 6 23 65 11 40 3 1 5 

84 9 2 16 42 18 16 7 4 

32 6 5 5 18 6 27 6 2 
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OF COMPOUND NUMBERS. 

^ 39. 1. A boy boaght a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid hiln 1 s. 6 d. ; 
how much did he then owe him ? 

4« Bought two books ; the price of one was 4 s. 6 d., the ^ 
price of the other 3 s. 9 d. ; what was the difference of their 
costs ? 

5. A boy lent 5 s. 3d.; he received in payment 2 s. 6 d. ; 
Aow much was then due ? 

6. A man has a bottle of wine coiftaining 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

t. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 g3. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8., How much is 1 ft. — (less) 6 in. ? 1ft. — 8in..^ 6ft:. 
3in. — 1 ft. 6 in. ? 7ft. Sin. —4ft. 2in.? 7ft Sin. — 6ft. 
10 in. ? 

9. What is the difference between 4iB. 6 s. and liS. 8 s. ? 

10. How much is 3iB . — (less) Is.? 3£. — 2 s.? Z£. 

— 3s.? 3£ 15s.? 3iS.4s. — 2iS.6s.? 10iB.4s. — 

5£.8.8? 

11. A man bought a horse for 30 iS. 4 s. Sd., and a cow 
for 5£, 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

jur J ^k ^A i it will be convenient to write 

^•^ ^ greater, pence under pence, shil- 

Ana, 24 10 2 lings under shillings, &c. We 

may now take 6 d. ftom Sd., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4 s. 
makes 24 s., from which taking 14 s. leaves 10 s., which we 
set down. We must now carry 1 to the 5£,j making 6 iS., 
which taken from 30 iS . leaves 24iS., and the wQTk.\& <l^\kft.. 

JVbfe, The most conyenient ww Vii\>«n«^njft%*vs^ ^"b^ssp- 
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tract the sabtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Compound Nun^ 
beta : 

I. Write down &e sums or quantities, the less -under libe 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning mth the least denomination, isdce sucees- 
sively the lower number in each denomination £rom the.up- 
per, and write the remainder underneath, as in subtrae^on 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the h)wer number there* 
from, and to the remainder add the upper number, remem- 
Jiiering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together, 
as in subtraction of simple numbers ; if the work be right^ 
the amount will be equal to the minuend. 

BXAMPI^ES FOR PRACTICl:. 

1. A merchant sold goods to the amount of 136iS . 7 s. 6j-d., 
and received in payment 50iS. 10s. 4fd; how much re- 
mained due? Am. 86 £. ITs. If d. 

2. A man bought a farm for 1256iS . 10s., and, in selling 
it, lost 87 jB . 10 s. 6 d. ; how much did he sell it for ? 

Am. 1168iS. 19 s. 6d. 

3. A man bought a horse for 27£ . and a pair of oxen for 
19iB . 12 s. 8^ d. ; how much was the horse valued more than/ 
the oxen ? — — *^ 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3 qts. ; at another time, 5 gal. 2 qts. 1 pt ; 
what quantity was t;here left ? Am. 43 gal. 2 qts. 1 pt. 

6. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was foiind only 97 gal. 3 qts. 1 pt remained in the 
cask ; how much was the leakage ? 

6. There was a sOver tankard which weighed 3 lb. 4pz. ; 
the lid alone weighed 5 oz. 7pwt 13grs. ; how much did 
ibe temkarfl weig^ without the lid ? . 
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7. From 15 Ik 2 oz. 6 pwt take 9 oz. 8 pwt 10 gnu 

8. Bought a hogshead of sugar, weighing 9 cwt. 2 qrs. 
17 lb. ; sold at three several times as follows, viz. 2 CMrt 1 or. 
11 lb. 5 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

Am. 6 cwt. 1 qr. 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how muji^h more was 
there of the black than of the blue ? (-; . ^^ -~ Q ■ 

40. From 28 miles, 5 fur. 16 r. take Id m. 6 fut. 26 r.^2 ft 

11. A farmer has two mowing;> fields;, one containing 13 
acres 6 roods; the other, 14 acres 3 roods: he has two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
\5 A. 5 r. 33 p. : how much more has he of pasture than of 

iowing? 

42. From*64 A. 2 r. 11 p. 29 ft. take 26 A. 5 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
file time, 8 cords 76 cubic feet ; at another time, 5 cords ^7 
;ord feet ; what was the quantity of wood left ? 

44. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Am. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between ibe 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

ji -pv C 1827. Istm. 2d day. Note. In casting in- 

^' ^' 1 1826. 12 28 terest, each monthi is 

Ans. ~6 4d^ reckoned 30 days. 

17." A note, bearing date Oct 20th, 1823, was paid^April 
doth, 182^ how long was the note at interest ? 

18. What is the difference of time from Sept. 29, 1816, ta 
April 2d, 1819 ? Ans. 2 y. 6 m. 3 d. 

19. London is 51'' 32', and Boston 42'' 23' N. latitude; 
ithat is the difference of la.tit\ide betw^^ib ^<& Vno "(^^tf^^^X 
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20. Boston is 71** 3', and the city of Washington is TT* 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Ans. 6^40'. 

21. The island of Cuba lies between 74** and 86° W. lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex* 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing ir? 

Note. The circumference of the earth being 360®, and 
the earth performing one .entire revolution in 24 hours, it 
foUoAYs, that the motion of the earth, on its -surface, from 
west to east, is 

15® of motion in 1 hour of time ; consequently, 
1® of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between twQ places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 16°, the difference in time 
will be 1 hour, the place easterly having the time of the day 
1 hour earlier than the place westerly^ which must be par 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude,- in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

IV Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

— . it will be 16 minutes past 11 o'clock 

44 mtmUes, ^^ ^j^^ ^^^^^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston? ^ 

Ans, 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandvrich 
Islands about 155° W. longitude, when it is 28 minutes past 
S o^clockf A. M. -at the Sandwich Islands, what will be die 

hour m MassacbusettB ? Ans. \^ q^Ao^k. ^Xtakstgl. 
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IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6 d. per 
yard ; what was the cost ? 

2. If 2 yards of cloth cost 3 shiliiags, what is that per 
yard? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does ^ch piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt. 1 pt ; 
how much wine do they all contain ? f 

6. A man has 11 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? — — 3 X 9 d. ? 
3 XlOd.? 4X7d.? 7X6d.? 10 X 



9d.? 



2X3 qrs. ? 



6X2 qrs. ? 



8. tiow much is one third of 2 shillings ? 

3d.? iof2s. 6d.? iof2s. 4d*? 

6d.> T^iyof 7s. 6d. ? Jofl^d.? - 

9. At l£. 5 s. 8Jd. per 
yard, what will 6 yards of 
cloth cost? 



■— ^ of 2 8. 
— J of 3 s. 
^of2^d.? 



10. If 6 yards of cloth cost 
7£ . 14 s. 4i d.y what is the 
price per yard ? 

Here, a6 the'numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 

£. s. d. qr. 

1 6 8 S'price of 1 yard. 
6 VMinher of yards, 

Ans. 7 14 4 2 cost of Q yards, 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 timpas 
8d. are 48 d., and 4 to carry 
makes 62 d. = 4 s. and 4 d. 



OPERATION. 

£,. s. d' qr. 

6)7 14 4 2 cost of 6 yards. 
1 5 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7£ . 1 time, and 1 £ . 
over ; we write down th^ 
quotient, and reduce the re- 
mainder (1^.) to shillings, 



over, which we write down; (20 s.,) wnich, with the given 
again, 6 times 6 s. are 30 s.[ shillings^ (^14^.0^ \S3«kfc*^^*\ 
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and 4 to cany makes 34 s. = 
l£. and 14s. over; 6 times 
l£. are 6£,j and 1 to carry 
makes 7iS ., which we write 
down , and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3iS. ^ s. 6d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair ? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts.y how many bushels ? 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr; 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt 3 
gills, how many gallons ? 

— — »r What will be the 
[ weight of 8 silver cups, each 

weighing 6 oz. 12 pwt. 17 

grs. ? 

23. How much sugar in 12 

?i0gslieads, each containing 

9 cwt. 3 qrs. 21 lb. ? 

25. In 16 loads of hay, each 
weighing 1 T. 3 cwt. 2 qrs., 
how many tons? 



6 in 34 s. goes 5 times, and 4 s. 
over ; 4 s. reduced to pence 
= 48 d., which, with the 
given pence,. (4d.,) make 52 
d. ; 6 m 52 d. goes 8 times, and , 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs. 
(2) == 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina^* 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22£. lis. 6 d. 
by 7. 

14. At 2^6. 12 s. 6d. for 5 
pairs of shoes, what is that a 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 3ft 
yds. 3 qrs. 3 na., what does I 
coat contain ?^ 

20. If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
tain ? 

22. If 8 silver jcups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 

# 

?4. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will eaclr 
hogshead contain? 

26. If 15 teams be loaded 
with 17 T. 12 cwt. 2 qrs. of 
hay, how much is that to each 
team ? 
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, When the muUipliery or divisort^ exceeds 12, the operations 
of multipiying and diyi(iing are not so easy, unless they be 
composite numbers ; in that case, we may make use of the 
companeni parts^ or factors^ as was done in simple numbers. 

Thus 16, in the example | 15 being a compcshe num- 



above, is a composite numtjer 
ptodiicgd by the multiplica- 
tion of 3 aud 5, (3X5 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt. 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (^11.) 

OPERATION. 
T. ctet. qr. 

13 2 

3 one of the factors. 



3 10 2 



6 the other factor. 



7 12 2 the answer, 

27. What will 24 barrels 
of flour cost, at 2ie . 12 s. 4 d. 
a barrel ? 

-29. What will 112 lb. of 
sugar cost, at 7^ d. per lb. ? ' 

Note, 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2 qts. 1 pt. 3 g. ? 

33. What will 139 yards of 
cloth cost, at 3 dS . 6 s- 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 4-30 + 9. 

We may now multiplv the 



oer, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17T. 12 cwt. 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(IT 20.) 

OPERATION. 
T. cwt. qr. 

One factory 3)17 12 2 
The other factory 5 ) 5 17 2 

Ans. 13 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 iS . 7 s. 8 d., what is that per 
lb. ? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt. ; hoiv much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 461 ie. lis. lid.; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after the manner of 
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price of 1 yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£. 8, d. 

3 6 6 price of 1 yd. 
10 



33 4 2 price of 10 yds. 
10 



332 1 8 price of 100 yds. 
99 12 6 price of 30 yds. 
29 17 9 price of 9 yds. 



461 11 11 price of 139 yds. 

Note. In multiplying the 
price of 10 yards (Sd£. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (Z£. 6 s. 
6 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long division, setting down 
the work of dividing and re-^ 
ducing in manner as fol- 
lows: 

£. s. 
139 ) 461 11 
417 

44 
20 



d. 
11 {B£ 



891 (es. 

834 



67 
12 



696 ( 6 d. 
696 



The divisor, 139, is con- 
tained in 461 £. 3 times^ 
(3iS.,) and a remainder of 
44iS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s. J 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a- remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor is contained 6 times, 
(6 d.,) and no remainder. 

The several quotients, 3iB, 
6 s., 6 d., evidently make the 
answer. 
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The processes in the foregoing examples may now be pre* 
sented in the form of a 



Rule for the MultipliaUion of 
Qmpound Nrmbers, 

I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denominatioD, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of tlie highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
fliat product by another, llhd 
so on, if the component parts 
be more than two ; ihe last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, whirh 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
ntanber of hundreds; for the 
tens^ multiply the product of 
10 by tlie number of tens; for 
the tadtSy multiply the multi- 
vHcand ; and these several pro- 
ancts w&l be the product re*- 

J 



Rule for ike Dioinon of Ckmh 
pound Nrmben. 

I. When the divisor does 
910/ exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which ^vrite the quotient| 
and, if there be a remainder, 
reduce it to the next less df^ 
nomination, adding thereto the 
number giv^, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotientfei wiU 
be the answer. 

II. If the divispr exceed 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the couh 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is nol a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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MULTIPt^CAnON Ain> DIVISION, &c. tT 4S 



JSXAMPIiES FOR PRACTICE. 



L What will 369 yards of 
cloth cost, at 4 s. H d. per 
yard ? 

3. In 241 barrels of flour, 
each containing Icwt. 3qr. 
9 lb. ; how many cwt. ? 

6. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ? 

3X9X5 = 135. 

7. What will 35 cwt. of to- 
bacco cost, at 3 s. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
•yj days ? 



2. Bought 359 yards of cloth 
for 83ie . s. 4i d. ; what was 
that a yard ? 

4. If 441 cwt. 13 lb. of ilo\*r 
be contained in 241 barrels j 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

5. At 769 iS. 10 s. for 35 
cwt. of tobacco/ what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7J 
days, how much is that per 
day ? 



1142. 1. At 10 s. p.er yard, what will 17849 yards of 
cloth cost ? 

Note*. Operations in multiplication of pounds, shillings, 
pence, or oi any compound numbers, may be facilitated by 
taking aliquot parts of a higher deniminatum^ as already ex- 
plained in ^^Practice^^ of Federal Money, IT 29, ex.10. 
Thus, in this last example, the price 10 s. = ^ of a pound ; 
therefore, X of the number of yards will be the cost in 
pounds. XIJ4A =: 8924 £ . 10 s. Ans. 

2. What cost 34648 yards of cloth, at 10 s. or i£ . per 

yard ? at 6 s. = ^S . per yard ? — — at 4 s. = -Ji^ . 

per yard ? at 3 s, 4 d. = i£ . per yard ? at 2 s. 

= ^ £ . per yard ? Ans. to last, 3464 £- 16 s. 

3. What cost 7430 pounds of irugar, at 6 d. = ^ s. per lb ? 

at 4 d. = ^ s. per lb. ? at 3d. = ^ s. per 

V>. ? at 2 d. = ^ s. per lb. ? at 1^ d. = ^ s. 

per lb. ? 

Ans. to thelast^ i^^^ s. = 928 s. 9 d. == 46 i^ . 8 s. 9 d. 

4. At $ 18'75 per cwt, what will 2 qrs. = ^ cwt. cost r 

'• what will 1 qr. = ^ cwt. cost ? — what will 16 lb, 

= f cwt. cost ? what will 14 lbs. = ^ cwt. cost ? 

what will 8 lbs. = ^ cvrt cost? Am, to the last y$V^^^ 
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5. What cost 340 yards of cloth) at 12 s. 6 d. per yard ?• 
l28.6d. = l0s.{=:i£.)eLnd28.6d.(2=:i£.)'j there., 
fore, 

i)i)S40 

1 70 iS . = cost at 1 s. per yard. 

42 iS. 10 s. =z at 2 s. 6 d. peryard. 

Am. 212 £ 10 s. z=: at 12 s. 6 d. peryard. 

Or, 

10s.=iJB.)340 

2 s. 6 d. = i of 10 s.) 170 £. at 10 s. per yard. 

42 £. 10s. at 2s. 6d. per yard. 

Ans. 212 iS. 10s. atl2 s. 6 d. per yard. 

Uj^ 

8U]PPXiEIIinSNT TO THIS ARXTBBOSTXO OF 

QUESTIONS, 

1. What diaitinctioa do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound liumbers ? 3. for subtraction of, &c. ? 

4. There are three conditions in the rule given for multi^ 
plication of compound numbers; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date ' to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In what 
time dees it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in« longitude between two places being 
known, how is the difference in time calculated ? 11. How 
may operations, in the muIt?plication of compound num- 
bere, be facilitated ? 12. What are some of the aliquot parts 

of 1 4iJ . ? of 1 s. ? of 1 cwt. ? 13. What is thi« 

manner of operating usually called ? 
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£X£RCI»ES. 

i. A gentleman is possessed of 1^ dozen of silver spoons^ 
each weighing 3 oz. 6 pwt ; 2 doz. of tea spoons^ each weigh- 
ing 15 pwt. 14 gr. ; 3 silver cans, each 9 oz. 7 pwt ; 2 silver 
tankards, each 21 oz. 15 pwt ; and 6 silver porringers, each 
11 oz. 18 pwt ; what is the weight of the whole ? 

Ans. 18 lb. 4 oz. 3 pwt 

Naie. Let the pupil be required to reverse and prove the 
following examples : * . , 

2. An English guinea shr^uld weigh. 5 pwt. 6 gr. ; a piece 
of gold wei^s 3 pwt. 17«gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 ypds, how 
many yards ? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt. ? 

6. If 31 cwt. 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much wiU"ieach contain ? 

7. At 4^ d. per lb., what costs 1 cwt. of rice ? — 2 cwt ? 
3 cwt ? 

Note, The pupil will recollect, that 8, 7 and 2 are fac-- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 £. 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9 J cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6 j- cwt. of chocolate cost 72 £. 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2 s; 6d. per 
bushel ? 

Note. 2 s. 6d. is^ofliB. (See IT 42.) , 

12. What cost 86 yards of broadcloth, at 15s. per yard? 
Note. Qonsult TT 42, ex. 5. t 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per lb. ? 
at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $ 94*25 per cwt, what will be the cost of 2 qnu 

of tea .^ of 3 qrs.? of 14 lbs.? of21ib8.? 

of 16 lbs.? of 24 lbs.? " 

N(4e. Consult IT 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at, $ 1*50 per bushel? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71® 3', at the city of Washington, 
77° 43', and at the Sandwich Islands, 155**>W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Island^ ? 



FRACTZOlffS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
whole things are called integers, or whole numbers ; but that, 
ki division, it is often necessary to divide or break a whole 
thing into parts, and that these parts are called f-wctums^ or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts^ 
sixths; that is, the fraction takes its name or denoviivnationirora 
the number of parts, into which the tmit is divided. Th\is, 
if the unit be divided into 16 parts, the parts are called stcD- 
teenths, and 5 of these parts would be 5 sixteenths, expressed 
thus, ^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the denominator, hecoMse it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator, because it nuAovrs the parts. 

The denominator shows how many parts it takes to make 
a urdt or whole thing ; the numerator shows how many of 
these parts are expressed by the fraction, 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? 2 parts ? ' 3 parts ? 

4 parts ? 5 parts ? how many parts mske unity 

or a whole orange ? 

2. Jf a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left? 

It is important to bear in mind, that fractions arise from 
dimskn^ (II 17,) and that the ntrnierotor TxivjXyb t<3PB^"A^;««^^ 
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diMmdj and the denondnater a dwisoTj and the imiIsm of the 
fraction is the quotient ; thus, j- is the quotient of 1 (the 
numerator) divided by 2, (the denominator ;) ^ is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much, 
that is, 3 divided by 4 \ thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
ngn of ditisUm, 

ij.1-^ 4.' i, r !.• u i ^ '^9 the dividend. ornumerator . 
expresses the quotient of which ^-7-. ,. .. . '. 
'^ ^ < 4 » the divuor, or denominator. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orang«^ is each boy's share ? 

A sixth part of 1 orange is |^, and a sixth part of 4 oranges 
b 4 such pieces, = ^ Ana. f of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share ? if 4 apples, what ? if 2 
apples, what? if 5 apples, what? 

6. What is the quotient of 1 divided by 3 ? of 2 by 3? 

of 11^4? of2by4? of3by4? of6 

by7? ofebyS? _of4by6? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? ^ of 3 oranges ? 

^ofSoranges? iof4? iof2? |of5? 

^of3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a untt^ or whole thing ; it. is then called a 
proper fraction. Thus, ^, f , &c. are proper fractions. 

An Improper Fraction. When the numerator equaU or ez- 
ceeds the denominator, the fraction equals or exceeds unity, oi 
1, and is then called an improper fraction. Thus, f , f , f, 4^, 
are improper fractions. 

A Mixed Number^ as already shown, is one composed of a 
whole number and a fraction. Thus, 144, 13J, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 

He's fraction ? 

Was James's fraction proper j or improper ? Why ? 
fVaa NADcy^B fraction proper, or impxopex ^ Wx5 > 
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To ehango o» improper firacti4m io a tokok or mured manber* 

IT 44. It is evident that erery improper fraction must 
contain one or more wnole ones, or integers. • 

1. How many whole apples are there in 4 halves (}) of 

an apple? -inf? inf? in -y^? in 

jij^P — — ini^? in -4a? inA}4? 

2. How many yards in J of a yard ? in f of a yard*? 

- — inf? inf? inJyi? inJ^? in 

J^? ^^in^f? inY? in^? 

3. How many bashels in 8 pecks ? that is, in | of a bushel ? 

in^? in-V^? in^? in^^?. in 

xjA? in^V^ 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called redxicmg an impro' 
per fraction to a whole or mixed ntmber. 

4. if I give 27 children f of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPFR ATTON dividing the numerator, 27, (=r the num- 

^ \ 27 her of parts contained m the fraction, ) by 

^ the denominator, 4, (= the number of 

An$, 6f oranges, parts in 1 orange,) will give the number 

** of wiole oranges. 

Hence, Tb reduce an improper fraction to a whole or mixed 
number y — ^Rule : Divide the numerator by the denominator; 
the quotient will be the whole or mixed number. 

fiXAMI^LES FOR PltACl'ieE. 

6. A man, spending ^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Am. $ 13f . 

6. In -i^ij^z. of an hour, how many whole hours ? 

The 66th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been, In 141 7 minutes, 
how many hours ? Ans. 23fJ hours 

7. In m^ of a shilling, how many units or shillings ? 

Ans. 730-^ shillings. 

8. RedVice ^ | |i& to a whole or mixed number. 

9. Reduce fj, J^, |-JJ, |^fff , .^^, to whole or mix 
ed numbers. 
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"b reduce a ujhoie or mixed number to an impreper fracHoru 

TT 45* We have seen, that an improper fractiou may be 
ansed to a whole or mixed number ; and it is evident, 
it, oy reversing the operation, a whole or mixed number 
ly be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves of an apple ? Ans, 4 
Ives ; that is, ^. In 3 apples, how many halves ? in 4 
pies ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 

? in 492 ? 

2. Reduce 2 yards to thirds. Ans. f . Reduce 2f yards to 
rds. Ans. f . Reduce 3 yards to thirds. ^ 3^ yards. 

— 3f yards. - — -^ 6 yards. 5§ yards. 6f 

•ds. 

3. Reduce 2 bushels to fourths. * • ■ •••' 2ibu. 6 bushels, 

— 6^ bushels. 7J bushels. 25f bushels. 

i. In 16^ dollars, how many ^ of a dollar ? 

{^rnake 1 dollar: if, therefore, we multiply 16 by 12, that 
multiply the whole nianber by the denmninatorj the product 
II be the number of 12ths in 16 dollars : 16 X 12 = 192, 

1 this, increased by the numeiator of the fraction, (5,) evi-r 
atly gives the whole number of ]l^ths; that is, -^^ of it 
ilar, Answer^ 

5PBRATION. 
16^ dollars. 
12 



192 = 12ths in 16 dollars, or the whole number, 
5 = 12ths contained in the fraction. 

197 == J^, the ansioef. 

Hence, To reduce a mix^ number to an improper fraction^-^ 
JLE : Multiply the whole number by the denominator of 
i fraction, to the product add the numerator, and write 
I result over the denominator. 

CXAMPLiES FDR PRACTICB. 

5. What is the improper fraction equivalent to 23fJ hours ? 

Ans. Ji^^i of an hour. 

6. Reduce 730-^ shillings to 12ths. 

As ^ of a shilling is equal to 1 penny, the question is evi- 
ntly the same as, In 730 s. 3 d., how many pence ? 

Ans^ ^^ 0^ ^ shUling ; that is, 8763 pence. 
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7. Reduce 1^^, 17f|, 8^, 4^^^ and 7|ii to in^ropef 

ictioiks. 

■6. In 156 j^ days, how many 24ths of a day ? 

An$. m^ = 3761 hours. 
9. In 342{ gallons, how many 4th8 of a gallon ? 

Ans^ J-^^ of a gallon = 1371 quarts. 

To redace a fraction to its lowest or most simple terms, 

1146. The numerator and the denominator, taken to- 
gether, are called the terms of the fraction. 

If j^ of an apple he divided into 2 equal parts, it hecomes f . ~ 
The effect on the fraction is evidently the same as if we had 
multiplied hoth of its terms hy 2. In either case, ihe parts 
are made 2 times as many as they were before ; hut they are otdy 
BALF AS LAROE ; for it wiU taKe 2 times as many fourths to 
make a whole one as it will take, halves ; and hence it is 
that I is the same in value or quantity as j^. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes |. Hence, ^ == f = |, and the 
reverse of this is evidently true, that f 1= J = ^. 

It follo^vs therefore, by multiplying or dividing both terms of 
the fronton by the same nvmber^ toe chc'^ge its terms toithout 
altering its vcdue. 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction f by 2, we obtain its equal, f ; dividing 
again by 2, we obtain ^, which is the m4)st simple form of th-j 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing f into its equal X is called re- 
dudng the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any ^^umber which will divide them 
both wit?umt a remainder j and tht motient tlience ariidng in the 
same manner ^ and so on^ till it appears thai no ntatiber greater 
than 1 will again divide them. 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ 01 conmwn meor 
sure of those numbers. The greatest numbei that will do 
tUa is called the greatest common divisor. 
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1. What part of an stc are 128 rods ? 

One rod is ^hs ^^ ^^ acre, and 128 rods are -fff of an 
acre. Let us reduce this fraction to its lowest ■ terms. We 
find, bj trial, that 4 will exactly measure both 123 and 160,^ 
and, dividing, we change the fraction to its equal Jg^. Again^ 
we find that 8 is a, divisor common to both terms, and, di-^ 
viding, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no greater number than 1 will agai^ 
measure them. The operation may be presented thus :. 

.xl28 ^32 4 . ■ 

4 ir-TTT = -r;; =— Q4 «l acre, Asf^er. 
/ 160 40 6 ' ^ V 






^ 2. Reduce f^^, ^-j ifft, and Jf|J- to taeir lowest terms* 

4^^. h i, h ^^^ iv 

Note^ If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 6. 

3. Reduce ^%j ^y^, Jf^, and §^ to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowe» 
terms by a single division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial esisWy made. 
Let the numbers be the two terms of the fraction -Jff . The 
common divisor cannot exceed the less number^ for it must 
measure it. We will try, therefore, if the less number, 128^ 
which measures itself, will also divide or measure 160. 

128M60/'l ^^^ ^" ^^^ ^^^^ ^ iitaej and 32 re- 

K^Q fnain; 128, therefore, is not a divisor of 

160. We will now try whether this rer 

32) 128(4 mainder be not the divisor sought ; foi^if 

J88 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 -|- 32. 32 in 128 goes 4 times, with- 
out any remainder. • Consequently, 32 w a divisor of 128 and 
160. And it is evidently tlie greatest common divisor of 
tb*;se numbers ; for it must be contained at least once mme in 
160 than in 128, and no number greater than their difierenc^j 
thatiBf gre&ter than 32, can do it. ^ 
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Hence (he nde for, finding the greenest CQtnnUm ^vUor of 
two nwnbers : — ^Divide the greater number by the less, and 
that divisor by the remainder^ and .s6 Qn, always dividing 
tliie laist divisor by the last remainder, till nothing remain. 
The last divisor v/Ul be the greatest common divisor required. 

Note. It is evident, that, when we^K>uld find the greatest 
cbmsnon divisbr of more than two numKis, we ma^ first find 
the grea^t jcommou divisor of t^o numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last nuanber. Then wiU -^the greatest common 
divisor last found»be the answeir^ 

4. Find the greatlst common df|isor of the terms of the 
fraction f J, an^ by it, feduce the fraction to its lotcest terms. 

OPERAWON. 
21)85(1 

21 

14)21(1 ^ . 



■: GreatestHM^, 7) 14 (2. then, 7 ) ~ = - Am, 

j4 * /35 5 

6. -feduce -^^ to its lowest terois. Ans. -^ 

Note. Let tbe$e exam^en be wrought by both methods ; 
by several divisors, and sufso by finding the gj^^atest common 
divisor. "'■'.: 

6. Reduce -^-^ to its lowest terms. . Ans. i. 

^-7. Reduce ^^^ to its lowest terms. Ans. ^. 

; ' 8. Reduce -^^-^ to its lowest terms. ^ ' Ans. ^{. 

9. Reduce ^|f | to its lowest terms. Ans. ^. 

To divide a fraction by a whole manher. 

IT 48. 1. If 2 yards of cloth cost § of a dollar, what does 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, hQ.w 
much is that per day ? J -i- 3 m how much ? 

3. If a boy divide ^ of an orange among 2 boys, how much 
will he give each one ? | -r* 2 = how much ? 

4. A boy^ bought 5 cakes for 4^ of a dollar; what did I 
cake cost ? ^ -i- 5 = how much > 
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6. If 2 bushels of apples cost f of a dollar, Tiiiat is that 
per bushel ? ^ 

1 bu^el is the half of 2 busheUi ; the half of f is^. 

Jai8, -I dollar. 

6. If 3 horses consume 4^ of a ton df^^hay in a month, 
what will 1 horse consume m the same tiate ? 

•}f are 12 parts ; if B horses consume 12 such pi||iina 
month, as 'many tim£s^.3 are contained in 12, so mao^ 
parts 1 horse will consume. * Aiis. J^ of a tog 

7. If }| of a barrel of flour be divided equauy amongS 
families, now much will eacfalTamily receiy^ ? 

j^ is 25 parts ; 5 into 25 goes 5 times« Asis. ^^ of a bafreL 

The process in the foregoing examples ifi evidently dl* 
viding a fraction by a wh(& number; and Consists, as may 
be seen,' in dividing the numerator ^ (when it T;an be done 
without a remainder,) and under the quotient writing the 
denominator. But it not un frequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. * «j. ' 

8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4ths. 

Ans^ Kevgave ^ of a dollar to ea^. 
9.^ A mother divided j- a pie among 4 children ; wbafpart 
of the pie did she give to. e^h ? ' |-:-t- 4 aas how much ? * 

10. A boy 4^vided | of an orange equally among 3 of his 
companions; what was each one's^ share? J -j- 3 = how 
much ? 

11. A man divided f of an apple equally between 2 chil- 
dren ; what part did he give to each ? f divided by 2 = 
what part of a whole one ? 

J is 3 parts r if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4tbs divided ii^ 2 equal partly 
become 8ths. The parts are now ttxnce so many, but they 
are only half so large; consequently, f is only half so much 
as f . Anf, f of an apple. 

In these last examples, the fraction had been divided by 
mtUiplying the denominator^ without changing the numerator. 
The reason is obvious ; for, by multiplying the denominator 
by any number, the parts are made so many times smaUer^ 
moce it will take 90 many more of them to make a whole 
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bae; tnd if no more of these mutUer pturts be taken than 
Were before taken of the larger^ that is, if the numerator be 
hot changed, the value of the fraction ia eridentlj made so. 
many times less. 

IT 49. Hence, we have two vm^l to dwld^ a fraction by 
a whole number :— - . '^ 

I. Divide the fnanercttor by fh^ whole number, (if lArwill 
contain |^ without a remainder,) and under the qudtient«.)yute 
t^ denom^^m*. — Otherwise, 

II. ^^^^^^hc denominator, hj the whole number, and 
.l)ver the ipliRt write tljbeltlune ,^ 

\ EXAMPLES FOR PRACTICE* 

1. If 7 pounds of coiTee cost J^ of a dollar, whU^ is that 
per pqjmd? |^ 4- 7 = h6\x much ? ' Ana. ^ of a dollar. 

2. *irf J^ pf^tn acre produce 24 bushels, what part of an 
acre wilrprodace 1 bush^ ? ^§ ^^ 24 =3 h6w mucji ? 

3« If 12 skeins o/^ silk cost ^ of a dollar, what is that f 
fekein ? |4 -^ 12.:?= !iow Much? 

4. Divide f by 16. , / 

Note, When tiie divisor is a composite number, the in* 
t^Iligent pupil will per<;give, that he can &c$^^^i^ii^pon£ 
Component part, and the- qtkotient thence arising oy the 
other; thus he may' frequentl3^ shorten the operation. In 
the last example, 16 == 8 X 2, and § -^ 8 = ^, and | i- 2 
:=1^. jt. Ans» -^4 

6. Divide ^^ by'li. Divide ^ by 21. Divide ff by 24- 

6. If 6 bushels of wheat cost $ 4|^, what is it per bushel ? 

M>te, The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans, £1 = -^1 of a dollar, ^expressing the fraction in its 
lowest terms. (If 46.) 

7. Divide % 4f ^ by 9« Quot. -^ of a dollar. 

8. Divide 12f by 5. Quot. V = 2f . 
v^ 9. Divide 14| by 8. ' ' QmL 1 1 J. 

NlO. Divide 184f by 7. Ans. 26 j\. 

Note. When the mixed number is large, it will be most 
convenient, first, to divide the lohole number, and tlien r«;- 
duce the remainder to an improper fractioii ; and, alter di- 
viding, annex the quotient of the ti^cWouVft ^^ ojcl^^qX^ 

K 
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le whole number ; thus, in the last example, dividing II 
|r 7, as in whole numbers, we obtain 26 integers, with 
: ^ remainder, which, divided by 7, gives ^y and 26 -f- A 
= 26^, Ans. 

11. Divide 2786^ by 6. Ans. 464f. 

12. How many times b 24 contained in 76464^ ? 

Ans. 318fH- 
13^ How many times is ^ contained in 462^? 

To multiply afrojcHm by a whole m 







IT 60. I. H 1 yard of Aloth cost ^ of i do 
yards coft ? J X 2 = how much ? 

2. If ^cow consuine ^ of a bushel of meal in 1 day, p| 
uch wi she consume^ 3 days ? ^ X 3 ^ how mudiT 

3. A boy ttought 5 eakes, at fief a dollar each ; w^f^j ~ 
3 give for the whole ? -if X 5 = how much?^*^ "^ 

4. How muoh is 2 tinkes i ? ^ 8 times 

mes f ^'^ -A 

5. Multiply f by 8. — - f by 2. f |gr 7. 

6. if a man s^end f of a dollar per day, how 
B spend in 7 di^? 

flKi»#i|ltMM^ Jf he spend 3 sugh parts in 1 4ay, 
ridently spend 7 times 3, that is, ^= 2f ^ki 
^ence, we perceive, a fraction is multiplied by muHiplying^he 
tmerator^ without changing the denominator. 
But it has been made evident, (IT 49,) that multiplying the 
nominator produces the same effect on the value of the frac- 
9n, as dimding Ae numerator : hence, also, dividing the c2e- 
yminaJtOT will produce the same effect on the value of the 
action, as multiplying the nwneraior. In «11 cases, therefore, 
here one of the terms of the fraction is to be multiplied^ the 
ime result will be effected by dividing the other ; and where 
le term is to be divided, the same result may be effected by 
uLtiplyvng the other. ' 

This principle, borne distiiictly in mind, will frequently 
xable the pupil to snorten the operations of fractions. Thus, 
I the following example : * 

At -^ of a dollar for 1 pound of sugar, what will 1 1 pounds 
)st ? 

Multiplying the num-jrator by 11, we obtain for the pro- 
ict ^j^ = ^ rf a dolVar ot the answer. 
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'^ir 51« But, by applying the abon^e principle, and dividing 

- the denoamatorf instead of multiplying the fiumeratorj we at 

. once come to the answer, f ^ in its lowest terms. Hence^ 

there are two ways to multiply afractiofi by a whole number ;— 

; y I. Divide the denomvaxUor by the whole number, (when it 
■■■' can be done wifliout a remainder,) and over the quotient 
write the numerator. — Otherwise, 

11. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fradion, it may be reduced to a whole or mixed 
number. "^ 

SIXAMPIiCS FOR PRACTICJB. 

1. If 1 man consume A of » barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Am. to the last^ IJ- barrels. 

?. What is the product of -/g^ multiplied by 40 ? ^^ X 
40 = how much? Ans. 23§. 

. 3, Multiply tJ^ by 12. — —by 18. by 21^ by 

36. by 48. by 60. A*. 

Note, When the multiplier is a composite numbei^i^Ke 
pupil will recollect, (IT 11,) that he may first mi^tiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12X5; 
therefore,^^ X 12 = 4f, and ^ X 5 = f^ = 5^, Ans. 

4. Multiply 6 J by 7. An. 40f. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately y and 
add the results together. Thus, in the last example, 7 times 
5 are 35; and 7 times f are ^ = 5], which, ad(tL*d to 35, 
make 40^, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reseHte the integers, to be carried to the product 
of the vrhole number. 

6. What will 9^ tons of hay come to at $ 17 per ton ? 

Ans. $ 164^. 
$. If a mm travel 2^ miles m \ Yio\a^\iQ^ l%xV^^^i>j^ 
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travel in 5 hours ? — — in 8 hours ? ——in 13 hours ? — — - 
in 3 days, supposing he trs^vei 12 hours each day? 

Ans, to thfi lasty T7f milesv 

Note. The fraction is here reduced to its lowest terms \ 
the same will he done in all foUovyiog examples. 

7b muHHply a whole number by, ajractum,, 

IT 5d. 1. If d6 dollars he paid for a piece of cloth^ what 
costs f of it ? 86 X |==-how much? 

f of the quantity wfll cost | of the pricey £ a time 36 dol- 
lars, that is, f of 36 dollars, implies that 36 li^^rst divided 
into 4 equal parts, and then that I of these parts oe taken 3 
times I 4 into 3^6 g^es & tim^s,^ fijid ^. times 9 is 27. 

Ana, 27 dollars^ 

From the ahove example^ it plainly appears, that /A« obr 
ject in multiplying by a fraction^ whatever may be the multipli'. 
candj iSy to t^e out of the multiplicand a parij denoted by th^ 
multiplying fraction; and that this operation is composed of 
two others, namely, a divisum hy the denominator of the 
nH2ltipl3rhig fractiim, and a mahwlication of the quotient hy 
th^l^merator. It is matter or indifference, as it respects 

e rehdt^ which of these operations precedes the other, for 
3e^J< 3 -s- 4 = 27, the same as 36 -^ 4 X 3 z= 27, 

Uen^t^To multiply by afraction, whether the maltipUcand 
be a whol^tmnber or afractiony — 

Divide the multiplicand hy the denominator of the multi* 
plying Traction, and multiply the quotient by the numerator; 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not ^ways imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than mnty^ it will 
always require the. product to be less than the multiplicand^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when tw^umbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result. In the last example, therefore, 
Instead of multiplying 16 by f, we may multiply f by l^ 
(^50,) and tie result will be the same. 
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EXAMPI«E9 FOR PRACTICB^ 

, 2. What will 40 bushels of com come to at } of a dollar 
per bushel ? 40 X i = how much ? 

3. What will 24 yards of cloth cost at J- of a dollar per 
yard ? 24 X j = how much ? 

4. How much is i of 90 ? — |of369? ^of45? 

5. Multiply 45 by ^. Multiply 20 by i. 

TJo multiply one fraction by another. 

IF 53. 1. A man, owning ^J- of a ticket, sold } of his 
share ; what part of the whole ticket did he sell ? § of f is 
how much ? - 

We have just seen, (IT 62,) that, to multiply by a fraction, 
is to divide the multiplicand by the denominator^ and to multi" 
ply the quotient by the numeratdt. f divided by 3, the de- 
nominator of the multiplying fraction, (IT 49,) is/^, which^ 
multiplied by 2, the numerator, (^51,) is ^^^ Ans. 

The process, if carefully considered, •will be found to con- 
sist in multiplying together the two numerators for a new nw 
meratOTy and the two denominators for a new denominator. 

Examples fob prIctice. 

2. A man, having J of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans. j- dollar. 

' 3. Multiply i by f . Multiply i?^ by ^. Froducty ^. 

/ 4. How much is f^ of J of f of f ? 

. Note. Fractions like the above, connected by the word 
of are sometimes called compound fractions. The word op 
implies their continual multiplication into each other. 

When there are several fractioits to be multiplied con- 
tinually) together, as the severed numerators are factors of the 
new numerator, and the several denominators are factors of 
the. new denominator, the operation may fee shortened by. 
dropping those factors which are the same in both tennsy on the 
principle exoj^ed in IT 46. Thus, in the last example, f , 
f, 2^, >^, we find a 4 and a 3 both amoilg the numerators and 
among the denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2 X 7= 14, for 
a new numerator, aQti the remaining denominators, 6 X 8 = 
40f for a new denominator) making ^ = ^^ Ana*, la b^m 
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5. f off of f of f of -^ ofj^oftszhowmnch? .Ans. ^, 

6. What is the contiDual product of 7, h^ ^^i ^^^ ^ ^ 

Note. The integer 7 may be reduced to the form of Vn 
improper fraction bj writing a unit under it for a denomlna- 
ior, thus, ^. Ans. 2f^ 

7. At ^ of a dollar a yard, what will ( of a yard of cloth 
cost? 

8. At 6} dollars per barrel for flour, what will t^ of a bar- 
rel cost ? 

6f =:J^; then VX A = «J=$2iJJ, Ans, 

9. At ^ of a dollar per yard, what cost 7f yards ? 

Ans, $6^. 

10. At $ 2^ per yard, what cost 6f yards ? Am. $ l4$f , 

11. What is the continued product of 3,< f, f of £, 2f , and 
fj off oft? f ^Ans. j^. 

IT M« 7%e Rule for the multiplicatian of fractions vuxy 
now be presented (St one view :'^ 

h To multiply a fraction by a whole number, or a whole 
fuanber by a fraction^ — Divide the denomnator by the whole 
I number, when it can be done without a remainder ; otherr- 
l> wise, multiply the mmerator by it, and under the product 
I write the denominator, which may then be reduced to a 
^ whole or mixed number* 

II. To multiply a mixed number by a whole number , — Multi? 
ply the fraction and integers, separately^ and add their pror 
ducts together. 

III. To multiply one fraction by anolher, — ^IVIultiply together 
the nrnnerators for a new numerator, and the denominators for 
a new denominator. 

Note, If either or both are mixed numberSy th^ may first 
be reduced to wwprOjper^oc*ioiw. 

EXAIIPI4ES FOR PRACTICE. 

1. At $ { per yard, what cost 4 yards of cloth ? - — 5 

^ds. ? -6 yds. ? — — 8 yds. ? 20 yds. ? 

^ Ans. to the last, $ 15. 

I 8. Multiply 148 by f by f . by ^. — by ^, 

Last product f 44^ 
^ §; If 2^ tons of hay keep 1 horse through the winter, 
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how much w31 it take to keep 3 horses the same time? -— — 
i horses ? 13 horses ? Ans, to IcLstj 37^ tons. 

^. What will 8-^ barrels of cider come to, at $ 3 per 
barrel ? 

'5. At $ 14J per cwt, what will be the cost of 147 cwt? 

6. A owned f of a ticket ; B owned ^ of the same ; the 
ticket was so lucky as to draw a prize oi $ 1000 ; what was 
each one's share of the money ? 

7. Multiply J of f by j. of t- " Product^ \. 

8. Multiply 7^ by 2^. Product, 16|. 

9. Multiply J by 2*. Product^ 2|. 

10. Multiply J of 6" by f. Product, 1. 

11. JVIdltiply I of 2 by I of 4 Product. 3. 

12. Multiply continually together ^ of 8, J of 7, f o! 9, 
^nd I of 10. ^ Product, 20. 

13. Multiply lOOOpOO «y |. Product, SSSj^SSf , 

To divide a whole number by a fraction. 

tr 1^6. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number oy a fraction. 

1. A man divided $ 9 among some poor people, giving 
(hem jj of a dollar each ; how many were the persons who 
received the money ? 9 -i- f = how many ? 

1 dollar is ^, and 9 dollars is 9 times as many, that is, •^; 
then J is contained in ^^ as many times as 3 is contained 
in 36. Am, 12 persons. 

That is, — Mtdtipiy the dividend by the denominator of the 
dividing fractiouj (thereby reducing the dividend to parts of 
the same magnitude as the. divisor,) and divide the product 
by the numerator. 

2. How many times is | contained in 8 ? 8 -j- -| = how 
many ? 

OPERATION. 

8 Dividend. 
5 Denominator. 

Nwnerator, 3)40 

Quotient, 13^ times, the Answer. 

To aaultiply by a fraction, we have seen, (IT 52,) ibipliei 
two operations — a division and a multiplication; so, also. t< 
divide by a fraction implies two operations — a pmlti^caiii 
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FRACTIONS. 



irce. 



IT 66. Division is the reverse of multiplication. 



To rmdtiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 62,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 



To divide by a fraction, 
whether the dividend be H. 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other ; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



12 multiplied by jf, th€ pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less thdn the multipli- 
cand, (IT 62,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the*mulCiplier is more than 1. 



1 2 divided by f , the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, Or 1, will 
be contained a greater mi^nher 
of times; consequently will re- 
quire the quotient to be great" 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is more than I. 



CXAM PLES FOR PRACTICE. 

1. How many -times is i contained in 7 ? 7 -r- J = how 
niany ? 

2. How many times can I draw J of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by i. 6 by f . 10 by f . 

4. If a man drink -f^ of a quart of rum a day, how long 
|will 3 gallons last him ? 

|f I 6. If 2f bushels of oats sow an acre, how many acres will 
hi jQ2 bushels sow ? 22 -r- 2f = how many times ? 
Ilf Note. Reduce the mixed nnvab 



i idon, 2i z= Jji. 



\k 



er to an improper^ frac- 
Ans, 8 acres. 



^;| \ 6. At $ 4f a yard, hoM- many yards of cloth may be 
^^ Bought for $ 37 i " Ans. 8^ yards. 

■ ' 7, How many 'times is ^jP^ contained in 84 ? 

Am. 904 times. 



\ 
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B. How many times is -^ contained in 6 ? 

Arts, f of 1 time. 

9. How many times is 8f contained in 53 ? 

Ana, 6ff times. 

10. At I of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -5- 1 = how many 
times ? 

. To divide one Jraction by another. 

IT 57. 1. At f of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f is contained in f how many 
times ? 

Had^e rye been 2 whole dollars per bushel, instead off 
pf a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been -^ ; but the 
divisor in 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient 1^ is 3 times too smaUy and must there- 
fore, in order to give the true answei:, be multiplied by 3, 
that is, by the denominator of the divisor ^3 times -fy z=, 
:^baslu Ans* 

The process is that already <iescribed, IT 65 and IT 66. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; thus, J inverted becomes ^ ; 
then multiply together the two upper terms for a numerator ^ and 
the two lower terms for a denominator, as in the multiplication 
of one fraction by another. Thus, in the above example, 
3x3 9 

2X5 = lb'*^*^^*^^^- 

EXAMPLES FOR PRACTICE. 

2. At j- of a dollar per bushel for apples, how many bush- 
els may be bought for f of a dollar ? How ma^y times is J 
contained in | ? Ans. 3^ bushels. 

3. If J of a yard of cloth cost f of a dollar, what is that 
per yard? It will be recollected, (IT 24,) that wh»*n the cost 
of ariy quantity is given to find the. price of a unit, we divide 
the cost by the quantity. Thus, ^ (the cost) divided by | 
(the quantity) will give the price of 1 yard. 
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Proop. Kthe work be right, (^ 16, « Proof,") Ihe pro- 
duct of the quotient into the divisor will he equal to the 
dividend; thus, M ^ i=^f* This, it win be perceived, 
is multiplying the price of one yard (ff ) by the quantity ({) 
to find die cost (f ;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be §f of a dollar, what will j^ of a 
yard cost ? - Am. f of a dollar. 

Note. Let the pupil be required to reverde and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples,- 9| -j^ of a dollar per 
bushel, may be bought for ^ of a dollai^ Am. 4f bushels. 

5. If 4f pounds of butter serve a family 1 week, how 
many weekis %vill 36 1 pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Am. ,8y^ weeks. 

6. Divide J by ^. Quot. \. Divide J by J. Quot. 2. 

7. Divide f by ^. Quot.d. Divide | by ^. Quol.||. 

8. Divide 2^ by U. Divide lOf by 2f ^ 

Quot If Quot. 4|^. 

9. How many times is -^ contained in f ? Ans. 4 times. 

10. How many times is f contained in 4f ? 

iin^. 1 If times. 

11. Divide J off by J of ^^. Quot. 4. 

TT 58. The Rule for division of fractions may now be pre* 
eented at one vxew : — 

I. To divide a fraction by a whole nrnnbery-^Dimde the 
numerator by the whole number, when it can be done with- 
out 4 remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply ihe^denominatorhj it, and over the 
product write the numerator. , * 

II. To divide a whole number by a fraction^ — Multiply the 
dividend by the denominator of the fraction, and divide the 
product by the numerator. 

III. To divide one fraction by another^ — Invert the divisoTj 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper tractions. , 
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JBXAMPLES FOU PRACTICE. 

1. If 71b. of sugar cost -^ of a dollar, what u it per 
pound ? ^ -f- 7 = how much ? f of ^ is how much ? 

2. At $ ^ for f of a barrel of cider, what is that per bar- 
rel? 

3. If 4 pounds of tobacco cost { of a dollar, what doea 1 
pound cost? f . 

4. If } of a jard cost $ 4, what is the price per yard ? 

5. If 14f yards cost $ 75, what is the price per yard ? 

Am* S-f^ 

6. At 31 ^ dollars for 10^ barrels of cider^ what is tnat 
per barrel ? Am, $ 3. 

7. How many times is f contained in 746 ? Am. 1989^. 

8. Divide i of f by J. Divide J by f of f 

9. Divide ^ of | by f of f . Quot. ^. 

10. Divide ^ of 4 by -^. jt- Quot. 3. 

11. Divide 4| by f of 4. ^ Qtlo^ 2gV- 
. 12. Divide | of 4 by 4|. " Quot. fj. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59. 1. A boy gave to one of his companions' f of an 
orange, to another ^, to another i ; what part of an orange 
did he give to all? f + t + i = how much ? Am. J. 

2. A cow consumes, in 1 month, ^ of a ton of hay ; a 
horse, in the same time, consumes -^ of a ton ; and a pair 
of oxen, ^ ; how much do they all consume ? how much 
more does Uie horse consume than the cow ? ' the oxen 
than the horse ? -ft + ^ + A = ^®w much ? -j*^ — A =^ 
how much ? -^ — -^ = ho w much ? 

3. ^ -f- f 4" i = ^ow much ? J — ^=: how much? 

'4. 3V+ A + A + ^ + A = liowmuch? II— yV== 
how much ? - 

5. A boy, having ^ of an apple, gave ^ of it to his sister; 
what part of the apple had he left ? \ — ^■izi.Vtfyw xmmSssA 



:9t> A1»>ITU>K AlTD SUBTBACTION OF FRi^OTIOKS* IT'^^. 

When the denominators of two or more fractions are alike^ 
as in the foregoing examples,) they are said to have a cotmnon 
denominator. The parts are then in the same denomiua- 
ion, and, consequently, of the same magnitude or value. ^ It 
s evident, therefore, that they may he added or subtracted, 
>j adding or subtracting their numercttors, that is, the num- 
ber of their parts, care being taken to write under the re- 
ult their proper denominator. Thus, -^-f-i^^^ifj f — f 

= *• 

6. A boy, having an orange, gave f of it to his sister, and 

I of it to his'brother ; what part of Ine orange did he giv^ 
way ? 
4dis and 8ths, being parts of different magnitudes^ or vaiue^ 
annot be added together. We must therefore first reduce 
bem to parts of the same magnitude, that is, to a common Je- 
ominator, f are 3 parts. If each of these parts be divided 
iito 2 equal parts, mat is, if we- multiply both terms of the 
faction f by 2, (IT 46,) it will be changed to f ; then | and 
: are J. Am, f of an orange. ^ 

7. A man had f of a hogshead of molasses in one cask^ 
nd f of a hogshead in another; how much mtdd in one' 
ask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, not 
an 5ths be so divided as to become 3ds ; but if the 3ds be 
ach divided into 5 equal parts, and the 5ths each into 3 
qual parts, they will all become 15ths. The § will become 
4, and the f will become -^ ; then, ^ taken from ■}- J leaves 

IT 60. ^From the very process of dividing each of the 
arts, that is, of increasing the denominators by mtdtiphjing 
liem, it follows, that each denominator must be ^factor of 
be common denominator ; now, multiplying all the denomina- 
ors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators io 
quivalent fractions, Iiaving a ciymmon denominator, — ^RuLE : 
liultiply together all the denominators for a common denorni" 
ator, and, as by this process each denominator is multiplied '\ 
ly all the others, so, to retain the value of each fraction, 
multiply each numsrator by all the denominators, except its 
iwn, ft>r a new numerator, and under it write the common 
exommator. 
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EXAMPLES FOR PRACTICE. 

1. .Reduce ^, f and f to fractions of equal value, haviiig a 
<^ommon denominator. 

3X4X3'= 60, the common denominator* 
2X4X5 = 40, the new numerator for the first fraction. 
3X3X5 = 45, the new numerator for the second fraction. 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are fj, f J, and |f. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have heen mul- 
tiplied by the' same numbers; consequently, (TT 46,) that 
their value has not been altered. 

2. Reduce ^, §, {■ and ^ to equivalent fractions, having a 
common denominator. Afis. j^g, ^ J, f^g, J|f . 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, ^, f , and ^. 

^«- I a + M + iS = H = 1 Uy Anwtmt. 

4. Add togetlier f and f . Amount^ I j^. 
6. What is the amount ofj-f'i + f + f-'^ 

6. Wliat are the fractions of a common denominator 
equivalent to f and f ? Ans. Jf and fj, or -f^ and -J^, 

We have already seen, (IT 59, ex. 7,) that the common 
denominator may be any number, of which each given de* 
nominator is a factor, th*»t is, any number which may be di- 
vided by each of thein without a remainder. Such a number 
is called a common multiple of all its common divisors, and/ 
the least number that will do this is called their lea^t com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the leasi common multiple of all their denominators. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their lea>st commor/ multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure botl^of them; but 12 will do the same, and as 12 is 
the least nuniber that will do this, it is the least common 
multiple of 4 and 6. It will theiefore be convenient to have 
a rule for finding tliis least common multiple. Let the uuik- 
bera be 4 and 6. 

It IS evident, that one number is a multiple of another, 
when the former contains all the fa.cXo\?> <il^'t\^.^^sx. ""S^i^vt 

L 
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factors of 4 aie 2 and 2, (2 X 2=: 4.) The factors of 6 
are 2 and 3, (2 X 3 = 6.i Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, tnat is, 2 X 2 ; and also contains the 
factors of 6, that is, 2 X 3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, hecause it 
does not contain any fa>ctorj except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule for finding 
the least common multiple of two or more numbers. Write 
down the numbers in a line, and divide (hem by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

4 and 6 may both be measured by 2 ; the 
^ ' ^ quotients are 2 and 3. There is no number great- 
3^3. erthan 1, which will njeasure 2 and 3* There- 
fore, 2 X 2 X 3z= 12 is the least common mul- 
tiple of 4 and 6. 
If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce f , ^, § and J to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2X3X2 = 12, least common 

2 )4.2.3.6 denominator. It is evident we need 
3 ) 2 . 1 . 3*. 3 not multiply by the Is, as this would 
2,1.1,1 n^t alter the number. 
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To find the new numerators, that is, how many 12th8 
each fraction is, we may take f , j^, j and ^ of 12. Thus : 

f of 12 = 9 X ^^ , , . , / A = f 

1 ^rio R I New numerators, which, I f -— * 

I ^ \ written over the com- < y. a 

f 01 12 8 ^ jjjQjj denominators, give i A — t 
iofl2=:2) '^ VA = i 

. ^^' V^i A> A and T^. 

8. Reduce ^, J, and f to fractions having the least com- 
mon denominator, and add them together. 

^«5- if + A + S* = H = lit? amount 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans, -ft^ — -ft = iV« difference. 

10. What is the least number that 3, 6, 8 and 10 will 
measure? 2 ^jw. 120. 

11. There are 3 pieces of cloth, one containing 7 J yards, 
another 13 1 yards, and the other 15J yards; how many 
yards in the 3 pieces. 

Before addii.g; reduce the fractional parts to their least 
common denominator ; this being done, we shall have, 

„ Adding together all the 24ths, viz. 18 -f- 20 

^i— ^n ) 4- 21, we obtain 69, that is, ff = 2^. 

13gzz:13|J V ^j\lQ write down the fraction ^ under the 

15 J = \o^^ ) other fractions, and reserve the 2 iwifigers 

Am ^^tIT *^ ^^ carried ta the amount of the other 

^*' integers, making in the whole 37^, Ans, 

12. Inhere was a piece of cloth containing 34| yards, 
from which were taken 12§ yards : how much was there 
left? 

„ __ ^ We cannot take 16 twenty-fourths 

! Zl (iJ) ^^^^ ^ twenty-fourths, (^ ;) we 

12f = 12^-f must, therefore, borrow 1 integer, = 24 

' Ans.Juiyds. twenty^-ourths, (ft,) which, with /^, 

^*^ ^ makes J}; we can now take J| from 

JJ, and there will remain ^ ; but, as we borrowed, so also 

we raust carry 1 to" the 12, which makes it 13, and 13 from 

34 leaves 21. ' Ans. 21J|. 

13. What is the amount of ^ of J of a yard, § of a yard, 
and ^ of 2 vards ? 

Note. The compound fraction may be reduced to a «t»» 
pie fraction .; thus, ^ of f = J ; and ^ of 2 =^ 1 5 then^ 4 4 
f-l-f = m=^'^^% yds., Atw. 
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tr 6d. From the foregoing examples we derive die fol- 
lowing Rule : — To add or subtract jractUms^ add or subtract 
their numeratorSy when they have a common denominator ; 
othen'V'ise, thej must first be reduced to a common denomi- 
nator. 

Note. Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

bxampi.es for practice, 

1. What is the amount of f, 4f and 12? Am. 17^. 

2. A man bought a ticket, and sold -^ of j- of it ; what part 
of the ticket had he left ? Ans. f . 

3. Add together ^, f , J, ^, -J and ^. Amount^ 2^. 

4. What is the difference between 14t8j. and 16^ ? 

Afis, 1^. 
6. From 1^ take f . Remavaderj f , 

6. From 3 take J. Rein, 2f • 

7. From 147^ take 48f . Rein. 98|. 

8. From i of -^ take J of ^. Retn. ^ft^ 

9. Add together 112J, 311?, -and lOOOf. 
iO. Add together 14, 11, 4 J, ^ and i. 

11. From f take J. From J take f . 

12. What is the difference between /'xiud i? f and Jr 
Jand§? I and J? fand^? f and J ? 

13. How much is 1— i? 1— i-^ 1 — f .^ 1 — f ^ 
2 — f? 2 — t? 2i^f? 3^ — tV? 1000 — tV? 



REDUCTION OF FRACTIONS. 

^ 63. We have seen, (If 33,) that integers of one denomi- 
nation may be reduced to integers of anotlier denomination. 
It is evident, that/rac/ions of one denomination, after the 
same manner, and by the same rtUes^ may be reduced to 
fractions of another denoming.tion ; that is, fractions^ like 
integers, may be brought into lower denominations by inul^ 
tiplicaliony and into higiier denominations by diunon. 
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To reduce higher tido lower 
denominatims. 

(Rule. See IT 34.) 

1. Reduce ^^ of a pound 
to pence, or the fraction of a 
penny. 

Note. " Let it be recoil ect- 
edi that a fraction is mulliplied 
either by dividing its denomi- 
natoTj or by multiplying its nu- 
merator, 

ji^ JB X 20 zzi tIj 8. X 12 
==f d. Ans, X 

Or thus: ^of^ofJ^ = 
f IS = f of a penny, Ans. 

3. Reduce y^^ of a pound 
to the fraction of a farthing. 
TsVry ^ • X 20 = tISt s. X 

12 = f^d. X4 = T»/^o = 

. Or thus : 
Num. 1 

20 s. in 1 £. 

20 

12 d. in 1 s. 

240 

4 q. in 1 d. 



=^L Ans. 
>A^inea 



960 

Then, T^^ = 

5. Reduce ^^^ oN^umea 
to the fraction of a penny. 

7. Reduce ^ of a guinea to 
the fraction of a pound. 

Consult IT 34, ex. 11. 

9. Reduce j of a moidore, at 
36 s. to the fraction of a guinea. 

1 1. Reduce ^ of a pound, 
Troy, to the fraction of an 
ounce. 



To reduce lower into HIGHER 
denominaHons. 

(Rule. See IT 34.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the nu- 
mercUoTj or by multiplying tlie 
denominator. 

f d. -7- 12 = ^a.-i-20z:i 
^£. Ans. 

Or thus : f of -j^ of j^y = 
i6^8j = jrlrr ^ • Ans, 



4. Reduce f of a farthing 
to the fraction of a pound. 

iq. ^4^A^j_J 12 = 

Or thus : 
Denom, 4 

4 q. in 1 a. 



16 






, 12 d. 


in 


1 s. 


192 






20 s. 


in 


l£. 



3840 
Then, ^^ = yaW^* -4^- 

6. Reduce f of a penny to 
the fraction of a g^uinea. 

8. Reduce f of a pound to 
the fraction of a guinea. • 

10. Reduce f|- of a guinea 
to t}ie fraction of a moidore. 

12. Reduce } of an ounce 
to the fraction of a pound 
Troy. 



129 



BfiX>17CTION OS* nACTlQHff. IT SS^ 64* 



13. Reduce ^V ^^ <^ pound, 
avoirdupois, to the fraction of 
an ounce. 

15^ A man has y^ of a 
hogshead of wine; what part 
is that of a pint ? 

17. A cucumber grew to the 
length of T^V^ of a mile ; what 
part is that of a foot ? 

19. Reduce f of ^ of a 
pound to the fraction of a shil- 
ling. 

21. Reduce f of t^ of 3 
pounds to the fraction of a 
penny. 



^ 64- It will frequently be 
required fo find tJie value of a 
fraction^ that is, to reduce a 
fractign to integers of less de- 
nominations, 

1. What is the value of f 
of a pound ? In other words, 
Reduce f of a poimd to shil- 
lings and pence. 

f of a pound is ^- = 13^ shil- 
lings ; it is evident from ^ of 
a shilling may be obtained 
some pence ; j^ of a shilling is 
-2jf = 4 d. That is,— Multiply 
the numerator by thai number 
which wUl reduce it to the next 
less dmomination, and divide 
the product by the denominator ^ 
if there be a remainder^ multiply 
and divide as before, and so on ; 
the several quotients, placed one 
after another, in their order, 
mil de the cmswer. 



14. Reduce ^ of an ounce 
to the fraotion of a pound 
avoirdupois. 

16. A man hsus -^^ of a pint 
of wine ; what part is that of 
a hogshead ? ) 

18. A cucumber grew to 
the length of 1 foot 4 inches 
zz:|^ = ^ofafoot; whatpart 
is that of a mile ? 

20. ff of a shilling is | of 
what fraction of a pound ? 

22. ■^^- of a penny is ^ of 
what fraction of 3 pounds? 
Jj^ of a penny is -^ of what , 
part of 3 pounds ? J^ of a 
penny is ^ of -^ of how many 
pounds ? 



It will frequently be re- 
quired to reduce integers to 
the fraction of a greater de* 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of "a pound. 

13 s. 4 d. IS 160 pence; 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
^g. = f of a pound. That 
is,-— Reduce the given sum or 
quantifm^ Jfie least denofninoh 
tion mjKmoned in it, for a nur 
merator ; then reduce an inte* 
ger of thai greater denonmon 
turn (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denomination, for a denomi 
fuUor, and they wiU form the 
fraction required. 
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EXIAMPLES FOR PRACTICE. 

3. What is the value of f 
of a shilling? 



Numer. 



OPERATION. 
3 
12 



Denom.S)36(4d.2 q, Ans. 
32 

4 

4 

"16(2 q. 
16 

5. What is the value of f 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



EXAMPLES FOR PRAC^IPE. 

4« Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 
4 d. 2 q. Is. 

4 12 * 



18 Nvmcr, 



9. ^ of a month-is how ma- 
ny days, hours, and minutes } 

11. Reduce f^ of a mile to 
its proper quantity. 

13. Reduce -^ of an acre 
to its proper quantity. 

16,. What is the value of 
^ of a dollar in ^y^ings, 
pence, &c. ? w^ 

17. WhatisAe value of Tp^y 

of a yard ? - 

19. What is the value of -^ 
of a ton ? 



12 
4 

48 Denom. 
^ — i Am. 



6, Reduce 7 oz. 4 pwt. to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir- 
dupoisi 

Note, Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? . 

12. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2f bar. to the frac- 
tion of a mile. 

14. Re^uc$ 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 6 s. 7^ d. to 
the fraction of a dollar. 



18. Reduce 2 ft. 8 in. \^ b. 
to the fraction of a yard. 

20. Reduce 4 cwt. 2 qr. 12 
lb. 14 bz. 12-^^ dr. to the frac- 
jtionofatpn. 

N^e» Let the pupil be required to reverse smd prove the 
foliotving examples : 

2L What is the value of ^ of a ^kie'a.? 
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22. Redi]^ 3 roods 17^ poles to the fraction of an acre. 
28. A man bought 27 gal. 3 qts. 1 pt of molasses ; what 
part is that of a hogshead ? >^ 

24. A man purchased -j^ of 7 cwt. of sugar ; how much 
sugar did he purchase ? / 

25. 13 h. 42 m. 51^ s. is what part or fraction of a day ^ 



svppziEiMCxarT to fraotxoits. 

QUESTIONS. 

1. What are fractions 1 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4, What is the number above the line called ? — ^Why is it 
60 called } 5« What is the number below the line called ? 
— ^Why is it SO called ? — What does it show? 6. What is 
it which determines the magnitude of the parts? — ^Why? 

7. What is a simple or proper fraction ? an improper 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9, HdSv is 

a mixed number reduced to an improper fraction ? a 

whole number? 10. What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its, most simple 
or lowest terms ? 12. What is understood by a common di- 
visor? by the greatest common divisor? ,13. How is 

it found? 14. How many ways are there to multiply afrac- 
tion by a whole jiumber ? 15. How does it appear, that di" 
viding the denominator multiplies the fraction? 16. How is a 
mia:c^ number multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist ? — ^What are they ? 19. WlJ|| the multiplier is less 
than a unit, what is the product con^tre.d with the multi- 
plicand ? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in multtply- 
ing both terms of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways «Te 
here to divide a fraction by a whole number ? — What are 
they? 25. How does it appear that 2l fraction is diHded by 
mu/tiplymg its denominator! 26. Hoy? does dwidiaq by a 
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fraction differ ff-om multiplying by a fraction? 27. When 
the diinsor is less than a unit, what is the quotient compared 
with the dividend ? 2S. What is understood by a common 

denominator ? the least common denominator ? 29. 

How does it appear, that each ffiven denominator must be a 
factor of the comnvm denominator ? 30. How is the com* 
mon denominator to two or more fractions found? 31. 

What is understood by a multiple 1 by a common mttUi- 

pie? by the least common multiple ? — What is the pro- 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXERCISES. 

1. What is the amount of f and f ? of j- and f ? 

of 12^, 3 J and 4| ? Ans: to the lasty 20^i 

2. To I of a pound add f of a shilling. [ Amount^ 18^ s. 
Note. First reduce both to the same denomination. 

; ' 3. f of a day added to ^ of an hour make how many 

I0i hours ? what part of a day ? Ans, to tJie last^ ff d. 

4« Add ^ lb. Troy to y^ ^^ ^^ ^^• 

Amount J 6 bz. 11 pwt 16 gr. 
6. How much is J less ^} ^ — -J? ^ — ^? 14^ 
— 44? 6— .4f? l^g — Joffoff? 

Aas, to the last^ ^f . 

6. From 4 shilling take f of a penny. Bern, 5J d. 

7. From f of an ounce take -J of a pwt. 

^ Rem. 11 pwt. 3 grsf 

■; 8. From 4 days 1^ hours take 1 d. 9^ h. 

Rem. 2 d. 22 h. 20m. 
9. At $ f per yard, what costs J of a yard of cloth ? 

IT 65. The price of unity, or 1, being given, to find the 
co^t of any quantity, either less or mme than unity, multiply 
the price by the quantity. On the other hand, the cost of any 
quantity, either less or more than unity, being given, to find 
the price of unity, or 1, dimde the cost by the quantity. 
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1. If -f^ lb. of sugar cost -^ of a shilling, what will f f of 
a pound cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 lb, ; secondly, having found the price 
of 1 lb., to find the cost of ff of a pound, i^ s. -f- -f^ (ff 
of ^^ s. IT 67) = ^V s. th^ price of 1 lb. Then, ^^ s. X 
H (f § of AS s. IF 63) = mi s. = 4 d. 3fSH q-, the 
Answer, 

Or we may reason thus : first to find the price of 1 lb. : 
^^ lb. costs -/y 8. If we knew what -j^^ lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. -^^ is 11 parts. If f^ lb. costs ^ s.. It is evi- 
dent 1^ lb. will cost tV of 1^ =; tJ-j s., and -J^ lb. will cost 
13 times as much, that is, -^^ s. = the price of 1 lb. Tlien, 
ii o(^^' = HH s., the cost of i'i of a pound, f^^f s. 
= 4 d. 3f JJ^ q., as before. This process is called solving 
the question by analysis. 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost ^ of a dollar, what is that a 
pound ? ij of 1^ = how much ? What is it for 4 lb. ? |i 
of f zr how much ? What for 12 pounds ? ^ of f = how 
much ? Alls, to the last^ $ 1^- 

3. If 6^ yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans, $4'269. 

4. If 2 oz. of silver cost $ 2*24, what costs f oz. ? 

Ans. $'84. 
6. If f oz. costs $ 4i, what costs 1 oz. ? Ans, $ 1'283. 

6. If 4 lb. less^y ^ costs 13-J d,, what costs 14 lb. less by 
J of 2 lb. ? Ans, '4£. 9 s. 9^ d 

7. If f yd. cost $ I, what will 40^ yds. cost ? 

Am, $59*062 + 

8. If -/^ of a ship costs $ 251, what is ^% of her worth ? 

Ans, $53*785 4- 

9. At 2l£, per cwt., what will 9| lb. cost? 

Ans, 6 s. 3-5^ d. 

10. A merchant, ov/iiing ^ of a vessel, sold f of his share 
for $957; what was tlie vessel worth ? Ans, $ 1794*375. 

ll. If f yds. cost -JJg., what will ^g of an ell Eng. cost? 

Ans, 17 s. 1 d. 2^ q. 
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* This aiw! the following- are examples usually referred Ic the rule Propcrtiintj 
B/J/e of 7'hree. See f 95 ex. 35. 
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12. A merchant bought a number of bales of velvet, each 
containing 129^ yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First tind for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. ; 7' Ana. 9 bales. 

13. If a staff, 5§- ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow mea^iires 153 feet? 

Am, 14«4J feet. 

14. If 16 men finish a piece of work in 28 J days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ;^en 12 
men will do it in -^ of that time. Ans. 37| days. 

15. How many pieces of merchandise, at 20^ s. apiece, 
must be given for 240 pieces, at 12^ s. apiece ? Ans, 149iyj-. 

16. How many yards of hocking that is 1 J yd. wide will 
be sufficient to line 20 yds. of camlet that is J of a yard 
ivide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1:J yd. wide it will take to make the same 
quantity. i * Ans, 12 yards of camlet. 

17. If H 5'd. in breadth require 20^ ydsr in length to 
make a cloak, villiat in length that is f yd. wide will be re- 
quired to make the same ? Ans, 34^ yds. 

18. If 7 horses consume 2J tons of bay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2^ := ^ tons. If 7 horses consume ^ ti ns in 6 weeks, 
I horse will consume f of -y- zzr ^ J of a ton in 6 weeks ; and 
if a horse consume ^ J of a ton in 6 weeks, he will consume 
1^ of ^^ zr: -j^j of a ton in 1 week. 12 horses will consume 
12 tim^^s ^^ =: ^1 in 1 week, and in 8 weeks they will 
c6?is:.:ne 8 times |^| =2 ^^ zz= 6f tons, Aiis, 

19. A man with his family, which in all were 5 persons, 
^ did i:.:.i]|y drink 7^ gallons of cider in 1 week; how much 

will they drink in 22iJ. weeks when 3 persons more are 
added to the famil v ? Ans* "l^v^*^ 'g^^^s-w^ 
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20. If 9 students spend 10^ iS. in 18 dajs, how mtieh 
wiU 20 students spend in 30 days ? Ata. 39 £ . 18 s. 4f f d. 



SEOZiaAK FRACTIONS. 

IT 60. We have seen, thai an individual thing or number 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c, according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called cormnon, or vulgar fractions. Their denom-* 
inators are not uniform, but vary with every varying division 
of a unii It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, 
which will be tenths ; and each of these parts to be again di- 
vided into ten other equal parts, which will be hxmdtedths ; 
and each of these parts to be still further divided into ten 
other equal parts, which will be thousandths; and so on. 
Such are called decimal fractions^ (from the Latin word decem^ 
which signifies ten,) because they increase and decrease, in a 
tenfold proportion, in the same manner as wliole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (*) called the separatrix, is sufficient of itself to ex- 
press the true value. Thus, 

-^ are written ^6. 

1^ '27. 

tWjt '685. 

The denominator to a decimal fraction, although not ex 

pressed, is always understood, and is 1 with as many ci 

phers annexed as there are places in the numerator. Thus, 

*3765 is a decimal consisting of four places ; consequently, 

/ witb four ciphers annexed (10000) is its proper denomina- 

for. Any decimal may be expressed m iSvft iona qI ^ ^^stbi* 
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mofi fraetiozi by writing under it its proper denonunatoT. 
Thus, '3>f 65 expres&ed* in the form of a common fraction, 

When whole numbers and decimals are expressed to* 
gether, in th^e same number, it is called a mixed number. 
Thus, 25^63 is a mixed niunber, 25% or all the figures on the 
left hand of the decimal point, being whole numbers, and 
^63, or all the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten«millionths, and, generally, 
how to read or write decimal fractions, may be seen from 
the following 

TABIiE. 
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Tenths 
Hundredths. 
Thousandths. 
Ten-Thousandths 

Huudred^ThousBiHiUtf. 

Millionths. 
Ten-I^iillionths. 
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Fronk the table it appears, that the first figure on the right 
hand of the decimal point signifies so many taitk parts of a 
unit; the second figure, so many hundredth parts of a unit; 
the third figure, so many thousandth parts of a unit, &;c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, «nd 10 tenths to make 1 unitj in the same 
manner as it takes 10 units to make 1 ten, 10 tens to 'make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decinftals continually decreasing, in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 08. The value of every figure is determined by its 

Cce from units. Consequently, ciphers placed at the right 
d of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, <6, *50, *500 are all of the same value, each being 
equal to -j^, or ^. 

But every cipher, placed at the left hand of decimal frac- 
tions, dimmsJi^ them tenfold, by removing the significant 
figures furtlier from unity, and consequently making each 
part ten times as small. Thus, '6, '05, '005, are of different 
value, '5 being equal to ^, or ^ ; '05 being equal to tJ^-, or 
2\y ; aud '005 being equal to yx^, or j^. 

Decimal fractions, having different denomirMors, are readily 
reduced to a common denominator, by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each' of which has 1000 for a 
common denominator. 

tr 69. Decimals are read in th(i same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced" to decimal 

parts, that is, to tenths, hundredths, thousandths, &c. by an- 

nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 

25000 tbousandthSf &c Coiiae<\ueul\y, «a^ mb«.4 wumbeT 
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may be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25*63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^(^. 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths =: 46-^ = 46'7, 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifly-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c.," 
and may be read together^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner, as on whole 
numbers. * The only difficulty, if any, that can arise, must 
be in finding xjohere to place the decimal point in the result. 
This, in addition and subtraction, is determined by the same 
rule; consequently, they may be exhibited together. 

1. A man bought a barrel of ftoxxi fox %^^ ^ ^^^siK^^VXapo^a- 
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ter for $ B'50, 7 pounds of sug^ for 83| cents, an otmee 
df pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 

$ 8< = 8000 mills, or lOOOths of a dollar. 

3^50 = 3500 mills, or lOOOths. 

<835 = 835 mills, or lOOOths. 

•06 = 60 mills, or lOOOths. 

Ar$. $ 12^395 =. 12395 mills, or lOOOths. 

As the denomioations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See ^ 28.) 

2. A man, owing $375, paid $ 175^75; how much did 
^he then owe ? 

OPERATION. 

$ 375* = 37500 cents, or lOOths of a dollar. 
176*75 = 17575 cents, or lOOths of a dollar. 

$ 199<25 = 19925 cents, or lOOtfas. 

The operation is evidently the same as in subtraction of 
federal inoney. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
peatest number of decimal places in any of the given num- 
bers. 

£XAMPl4£S FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13^25 bushels; 8<4 bushels; 23^^051 bushels, 6 bushels, and 
^75 of a bushel ; how much did he sell in the whole ? 

Ans. 51 '451 bushels. 

4. What is the amount of 429, 21-^^, 355-p^^, l-j^ and 
Ifi ? Ans. 80ai\^, or 808443. 

5. Vihoi is the amount of 2 tenths, 80 hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Am. 2. 

6. What is the amount of three hundred twenty-nine, and 
seven tenths; thirty-seven and one hundred sixty-two thou- 

saadtbSf and sixteen hundredths ? 
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7. A man, owing $4316, paid j^ 376^865; how much did 
he then owe ? Ans. $ 3939435. 

8. From thirty-five thousand take thirty-five thousandths. 

Ans. 34999'965. 

9. From 6*83 take 4*2793. Ans. 1'5507. 

10. From 480 take 245'0075. Ans. 234*9925. 

11. What is the difference het^veen 1793'13,and 817* 
05693 ? Ans. 976*07307. 

12. From 4yfxy take 2^^. Remainder^ 1^^^, or 1*98. 

13. What is the amount of 293SV,«74y^5^^, 97^^, 
315ttjW) 27, and 100^^? Ans. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IF 71. 1. How much hay in 7 loads, each containing 
23*571 cwt. ? 

OPERATION. 
23*571 cwt. = 23571 lOOOths of a cwt. 

7 T 



Ans. 164*997 cwt = 164997 lOOOths of a cwt. 

We may here (IT 69) consider the multiplicand so many 
thousandtJis of a cwt, and then the product will evidently be 
ihousandlhsj and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as eitlier factor may be made the 
multiplier, so, if the decimals had been in the rrndtipiier^ the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point off tn the pra^ 
duct as many pUices for decimals as there are decimcU places in 
both factors, 

2. Multiply *75 by *25. 

OPERATION. In this example, we have 4 de- 

"^^ cimal places in both factors ; we 

'^^ must therefore point off 4 places 

^-f^ for decimals in the product The 

25Q reason of pointing off this num- 

_- her may appear still more plain, 

*1875 Product. if we cou&id^t iVvt V3s^^^R\.^x^'«>a» 
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common or vulgar fractions. Thus, ^75 is -f^j and ^5 is 
^: Dow,-^ X AV = iW</*(y = '1875, Ans. same as be- 
fore. 

3. Multiply 425 by *03. 

^^^f^P^^' ' Here, as the number of significant 

C03 figures in the product is not equal to 

the number of decimals in both fac- 



*00375 Prod, tors, the deficiency must be supplied 

# by prefiidng ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is iV^9 ^^^ ^03 is 
T^ir ' now, ^yy^ X Tiu = iiMAn) = *00375, the same as 
before. 

These examples will be sufficient to establish the following 

In the multiplictUtbn of decimal fractions^ muLtiply as in whole 
manberSy and from the product point off so many figwres for decir^ 
mats as there are decimal pkCccs in the multiplicand and mdtin 
plier counted together ^ aridj i/^ there are not so many figures in the 
product^ supply the deficiency by prefixing ethers. 

lEXAMPJLES FOR PRACTICE. 

4. At $ 5*47 per yard, \that cost 8^3 yards of eloth ? 

Ans. $45^401. 
6. At $ '07 per pound, what cost 26^5 pounds of rice ? 

Ans. $ 1^855. 

6. If a barrel contain 1*76 cwt of flour, what will be the 
weight of *63 of a barrel ? Ans. 1'1026 cwt 

7. If a melon be worth $ '09, what is '7 of a melon 
worth ? , Am. 6-^ cents. 

8. Multiply five hundredths by seren thousandths. 

Producty '00035. 

9. What is '3 of 116 ? Ans. 34'8. 

10. What is '85 of 3672 ? "" Ans. 3121'2. 

11. What is '37 of '0563? Ans. '020831. 
- 12. Multiply 572 by '58. Product^ 331'76. 

13. Multiply eighty-six by four hundredths. 

Producty 3^44, 

14. Multiply '0062 by '0008. 

15. Multiply forty-se\en tenths by one thousand eighty- 
aix Aundredtbs, 
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16. Multiply two hundredths hy eleven thousandths. 

17. What Will be the cost of thirteen hundredths of a top 
of hay, at $ 11 a ton ? / / ^ 

18. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ?y 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted? ,, 



DIVISION *0F DECIMAL FRACTIONS. 

IT 72. Multiplicatioij is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The muki- 
plicand and multiplier, in proving multiplication,' become the 
divisor and quotient in division. It follows of course, m di- 
vision, that the number of decimal places in the dimsar and 
quotient, counted together y must always be equal to the number of 
decimal places in the dividend. This will still further appear 
irom the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44'71Q, what is that a bar- 
rel ? 

By taking away the decimal point, $44^718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7463 
mills, = $ 7*453, the Answer. 

Or, retaining the l^ecimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7'453 t^^^T^ must oe equal to the number 

of decimal places in the dividend, 

there being no decimals in the divisor, — therefore point oflf 

three figures for decimals in the quotvent, equd to the number 

of decimals in the -dividend, which brings us to the same re- 

* suit as befi^re. ' 

2. At $ 4 7^ a barrel for cider, how n^any barrels maybe 
bought for jii' ? 

In this example, there are decimals in the djvisor, and 
none in the dividv^nd. $4'75 = 475 cents, and $31^ by 
annexing two ciphers, == 3100 ceiitB \ Vk^\. V^^x^'^'t:.'^ "^^ ^ 
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fridead to parts of the 9ame denominadon as -the divisor 
Then, it is plain, as many times as 475 cents are contained in 
3100 cents, so many barrels may be bought 

475) 3100 (6|^ barrels, the Answer; that is, 6 barrels an(l 
2850 fU of another barrel. 

— ~- But the remainder, 260, instead of be- 

* ing expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
idready obtained, to distinguish it from the decimals which 
' are to follow. The points may be withdrawn or not from 
^e divisor ai^d dividend, « 

OPERATION. 

4*75)31'00(6'526 + barrels, the Answer; that is, 6 bar* 
2850 rels and 526 thousandths of another 

barrel. 

vr^ ®? annexing a cipher to the first 

"^'^ remainder, thereby reducing it to 

1250 }Oths, and continuing the division^ 

950 ^^ obtain from it '5, and a still fuiv 

r- ther remainder of 125, which, by an- 

3000 * nexing another cipher, is reduced to 
2850 ; lOOths, and so on. 
■ ,g^ ; The last remainder, 150, is ^-^ of 

a thousandth part of a barrel, which 
(s of so trifling a^ value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be jire, 
which cotresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply *125 by 
*03 ; the product was *00375. Taking this product for a 
dividend, let it be required to divide *00375 by *125. One 
operation will prove the other. Knowing that the number 
of decimal places in the ^quotient and divisor, counted to-^ 
gether, will be eq]||d to the decimal places in the dividend, 
'^e may divide as in whole numbers, being careful to retaini 
the decimal plants in their proper places. Thus, 
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OPERATION. The divLwr, 125, in 376 goes 3 

<125)H)0375(*03 times, and no remainder. We have 

^"7^ only to place the decimal point in 

QQQ the quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently (here must he five in the divisor and 
quotient counted together; and, as tiiere are three in the di- 
vi8or,4here must be two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result Thus, 425 is -^^^ and *00375 is r^jfcsjs : 
now, Tzft^fc^ ^ Tyy\r = yJt^^*^ = T*r = *03, the same 
as before. 

IT 73. The foregoing examples 'and remarks are sufii* ' 
cient to establish the following 

RULE. 

In the cUmsion of decimal fractions^ divide as in whole fmm- 
hetSf and from the right hand of the quotient ptnnt off as many 
Jigwreafor decimals^ as the decimal fiowres in tfie aimdend ex- 
ceed those in the divisor^ and if there are not so many figures in 
the quotient^ supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
maybe annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
Uie ciphers annexed must be counted so many -de<^iinals of 
the dividend. ^ %^ 

EXAMPLES FOR PRACTICE. 

4. }f $472'876 be divided equally between 13 men, how 
much will each one receive ? A7is. $ 36'375. 

6. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12J cents per lb., how many pounds of butter may 
be bought for $ 37 ? . Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges. 

8. If ^6 of a barrel of flour cost $ 5, what is that per bar- 
rel? Am. $8'333-4-. 

9. Divide^ 2 by 534. Q)\Mi\. ^^:^ir\-V* 
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10. Divide <0X2 by '006. Quot. 2*4, 

11. Divide three tho^sandths by four hundredths. 

Quot. «075. 

12. Divide eightynsix tenths by ninety-four thousandths* 

13. How many times is 47 coatain^d in 8 ? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS, 

IT 74. 1. A man has | of a barrel of flour; what is that 
expressed in decimaLpai ts ? ' 

As many times iu^the denominator of a fraction is con-« 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in |, because 
the denominator is not contained in the numerator. We 
may, however, reduce the nurnerator to tenths^ (^ 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is qpiultiplying 
it by 10,) making '40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is fj, 3*0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained ft 20, so many hundredths also jnay be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
Is, *76 of a dollar. 

The operatic u may be presented in form as follows :— r 

Num. 
Denam^ 4 ) 3*0 (*75 of a dollar, the Ansufer. 

28 

"20 
20 
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3. Reduce ^ to a decimal fraction. 
The numerator must be reduced to hundredth^j hj annex* 
ing t^vo ciphers^ before the division can begin« 

G6 ) 4'00 ( '0606 +, the Answen 
396 



400 As there can be no terUJiSy a cipher must 

396 be placed in the quotient, in tenth's place. 

4 

Note. ^ cannot be reduced exactly; for, however long thd 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if 'the decimal be ex<* 
tended to three or four places. 

From the foregoing examples we may deduce thfe follow* 
ing general Rule :-^To reduce a common to a decimal frac* 



* Decimal figures, which contimially repeatj like '06, in this exam 
pic, are called nepettnds^ or Circulating Decimals. If only onefigiirt 
repeats, as *3333 or *7777, i&c., it. is called a single repetend. If tw0 oi 
more, figures circulate alternately, as *06060b, '234234234, &c., it is 
called a compound repetend. If other figures arise before those which 
circulate, as *743333, '143010101, &c., the decimal is called a mixed, 
repetend. 

Ji single repetend is denoted by writing only the circulating figuft 

wilh a point over it: thus, '3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3's. 
Jl coTtipound repetend is denoted by a point over tho^r^f ftnd last rtt* 

peating figure : thus, '234 signifies that 234 if to be continually re* 
jieated. 

It m&y hot be amiss, h6re to show how tlie value of any repetendm^iy 
be foiind, or, in other words, how it may be reduced to its efuitxtieiu 
tulgar fraction. 

If we attempt to reduce ^ to a decimaU we obtain a ccntiilual repe« 

tition of the figure 1 : thus, 41111, that is, the repetend '1. The value 

of the repetend '1, then, is i ; the value of '222, &c., the repetend '2^ 

will evidently be twice as much, that is, ^. In the same manner, 3 at 

J, and '4 = |, and '5 = |-, and so on to 1), which = f^ == 1. 

1. What is the value of '8 ? ^ns. f • 

2. What is the value of '6 ? Arts. | = f . What is the value of 'O? 
of'7? of<4? of<5? ^of'9? of'i? 

If g^ be reduced to a decimal, it produces ^010101, or the repetend 61 
The repetend '02, being 2 times as much, must be -^^ and '03 = ]^» 
and '48, being 48 times as much, must be f f . and '74 ss f^, &.e. 
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fton, — Annex one or more ciphers^ a$ may be necessary^ io !&€ 
numeratorj and divide U by fhe denommaior. If then there be 
a remainder^ annex another cipher ^ and divide as before^ and so 
continue to do so long as there shall continue to be a remainder ^ 
or until the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator ; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPIiES FOR PRACTICE. 

4. Reduce j-, j^, ^^, and -j-^ to decimals. 

Am. *5 ; *25 ; *025 ; ^00797 +. 

, 6, Reduce fj, y^, yf^^ and ^iAjW ^ decimals. 

Ans. *692 4-; '003; '0028 -f; *000183 +. 

6. Reduce |H, aW? ^t) *<> decimals. 

7. Reduce f, ^, ^, i, f , ^V) A> ^ *<> decimals, 
a Reduce i, f , f , i, f , f , f, ^^j rVj W *<> decimals. 



I^fJf he reduced to a decimal, it produces *6oij consequently 
'602 =yf^, and '037 = ^, and 42^ = ff|, &c. As this principle 
will apply to any number of places, we have this general Rule for r«- 
ducing a circulating decimal to a vulgar fraction.^ — Make the eivtn 
repetend the numerator y and the denominator will be as many 9s as 
there are repeating figures. 

3. What is the vulgar fraction equivalent to '704 ? JItis. 

4. What is the value of '003 ? '014 ? '324 ? — '01021 ? 

'3463? '002103? Ans.totasttS^^^rS' 

6. What is the value of '43 ? 

In this fraction, the repetend begins in the second place, or place of 

hundredths. The first figure, 4, is -j^, and the repetend, 3, is j* of iVi 

that is, ^ ; these two parts must be added together. "A^ + ^ = So 

= *Ji8"» "^w*- Hence, to find the value of a mixi^d repetend, — Find the 
value of the two parts, separately, and add them together. 

6. What is the value of '153 ? iV^ + ^%js = iM = -^^ -^^ 

7. What is the value of '0047 ? ^ns. fMt- 

8. What is the value of '138 ? '16 ? '4123 ? ^ . 

It is plain, that circfolates may be added, subtracted, multiplied, ana 
dlyided, by first reducing them to their equivalent vulgar fractions. 



frt5. 
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JlEDUCTtON OF DECWIAL FRACTIONS. 

IT M. Fractious, we have seen, (IT 6Jk) like integers^ are 
Jreduced from low to higher denorotnations by division^ aod 
from high to lower denominations hy multiplicakon. 



■~ To redute d cmnpomd num- 
ber to a decimal of the highest 
denonunatUm. 

1. Reduce 7 s. 6 d. to the 
decimal of a pound* 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12, is *5 s., which annexed 
to the 7 s. making 7^5 s., and 
divided by 20, is *375 M * the 
Ans. 

The process may be pre- 
sented in form of a nde^ thus : — 
Divide the lowest, denomina- 
tion given,' annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher dendnaination ; so con- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt. to 
t)ie fiiflustion of a pound. 

OPERATION. 
20)10*0 p\Vt 

12)1*6 oz. 

*125 lb. Ajis. 
N 



To reduce the dccimcd oj a 
higher denomination to inttgers 
of lower denoviinalions. 

2. Reduce *375 <£. to in- 
tegers of lower deuominalions. 

*375 jB . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractigjial 
part, *60 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans. 7 s. 6 d. 

That is, — ^Multiply the given 
decimal by that number which 
it takes of the next lottf'r de- 
nomination^to make owe of this 
higher, and from the righl 
hand of the product point oft 
as many figures for decimals 
as there ai'e figures in the 
given decimal, and so con* 
tinuc to do through all the de- 
nominations; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce 425 Tos. Troy to 
integers of lower denomina- 
tions. 

OPERATION, 
lb. *125 

12 

•oz. 1*500 
30 
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5. Reduce 4 cwt. 2f qrs. to 
the decimal of a ton. 

NoU. 21 = 2*6. 

7. Reduce 38 gals. 3^52 qts. 
of beer, to the decimal <^ a 

hkd. ; 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

II. Reduce 17 h. 6 m. 43 
sec to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 



6. What is the value of 
<2325of aton? 

8. What is the value of *72 
hhd. qf beer ? ; : 

10. What is the value of 
'375 of a yard ? 

12. What is the value of 
'713 of a day? 

14. What is the value of 
'78125 of a guinea? 

16. What 18 the value of 
'15334821 of a ton ? 



Let the ptq;>il be required to reverse and prove the follow- 
iof examples : •^ . 

It. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50'4 sec* to the decimal of a 
day. 

20. What is the value of *67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound* 

IT 76. There is a method of reducing shillings, pence 
and farthingb to the decimal of a pound, by tnspeeiiany more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

•]J^ of 20 s. is 2 s. ; therefore every 2 s. is -^j or '1 iS . 
Every shilling is ^ =: xJttj ^^ '^^ ^ • Pence are readily 
reduced to faiSiings. Every farthing is ^^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been Yi?ir^ ^^ *^^1 ^ • 
feut 960 increased by ^ part of itself is 1000; conse- 
quently, 24 farthings are exactly tSStt, or '025 iB., and 48 
farthings are exactly ^j^, or '050 £ . Wherefore, if the 
number of farthings, in the given pence and farthings, be 
more than 12, ^ part will be more than i; therefore add 1 
to them : if they be more than ?6, ^ part will be more than 
1 J ; therefore add 2 to them : then call them so many 
thousandths, and the result will be correct within less than 
/ oTjvW of a pound. Thtts, 17 s. 5^ d. is reduced to fli« 



i 



IT 77. HSDUCTIOK OF BI&CIHAL FBACTZON8. 147 

deciinal of a pound as follows : 16 s. = '8 jS . and 1 s. :=r 
H)5 £, Then, 5f d. :=z 23 farthings, which, increased bj 
1, (the number being more than 12, but not exceeding 36,) ii 
^024 £ ., and the whole is <874 £ . the Am, 

Wherefore, to reduce shxUingSy pence and fartkingB to the 
decimal of a pound by in^ectiony — Call eoery two schillings one 
tenth of a pound; every odd skilling^five hundredthi; cmd the 
number of farthmgsy in the given pence and farthings^ so many 
thousanShSf adding one^ if the mmber. be more than twelve and 
not exceeding thirty-nxy and two, if the number be more than 
thirtth-gix. '. '- ^ .- 

IT 77. Reasoning as above,, the result, or the three first 
figuaes in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by impection. Double 
the first figure, or tenths^ for shillings, and, if the second 
figure, or hundredths, be fivcy or more dian five, reckon ano' 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings,^ abating 
wie when they are above twelve, and two when above thir^ 
ty-six, and the result will be the answer, sufiiciently.exacl 
for all practical purposes. Thus, to find the value of *876 £ , 
by inis^ection :— 

*8 tenths of a pound • *' • =16 shillings. 

**05 hundi^dths of a pound - - =1 shilling. 

*0?6 thousandths, abating I, = 215 farthings = s. 6^ d. 

<876ofapound - * - - - = 17 s. eld 

Ans. 
IBXAMPIiES POR PRACTICE. 

1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. 0| d. Am. *479iB., and ^0S£. 

2. Find, by inspection, the value of *623ie., and <694JS. 

Am. 10 s. 5^ d., and 13 s. 10^ d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 1 1 J d. ; 10 n. 
6^ d. ; 1 s. SiJ d. ; ^ d., and 2^ d. Ammnt, £ 1*833. 

4. Find the value of «47 iB . 

Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandths^ 
will require a_ cipher to be annexed to the right hand, or 
•upposed to be so. Ajw, ^ %* «w\^. 



\t 



148 0imtjBMXNT to PSCIMAL nJL€TlO«B* IT 77 

5. Value Che folIowiDg decimals, by mspeetion, and fipd 
their amount, viz. : '785 £ . ; *357 J^ . ; *916 £.; *74 i8 . ; 
^6£.i '25 J6.: '09 iS.; and^OOS^. u^«». 3jg. 12$. 11 d. 



StmXiBJMlLMV TO JIBOJUMLU& FlUKOVZOlVS, 

QUESTIONS. 

1. What are decimal fractions ? 2. Whence is the term 
derived ? 3. How do decimal differ from common frac- 
tious ? 4. How are decimal fractions written? 6. Ho^v 
can the proper denominator to a decimal fraction be known, 
if It be not expressed ? 6. How is the value of ©very figure 
determined? 7. What does the first figure on the right 
hand of the decimal point signify ? — the second figure ? 

third figure ? fourth figure ? 8. How do ciphers, 

placed at the right hand of decimals, afiect their value ? 

9. Placed at the left hand, how do they affect their value ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any wholes number be reduced to decimal parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 1& 
What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as«^Tespects placing the decimal 

point in the results ? -< — r- multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower r 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspectuni 1 21. What 
Is the reasoninff in relation to this rule? 22. How may the 
three first figures of any decimal of a pound be reduced to 
duUiugs, pence and farthings, Ijy insptctionl 



r 



» W» strppZrCinEirT to becimaIi nxcviovb. 

EXERCISBfiU 

1. A merchant had j^everal remnants of cloth, measuring 
as follows, Tut. : 



TTfyds.! 

6 i 

1 1 

•I ^ •»••• 

8i 

3A 



How many yards in the whole, and what would 
the whole come to at $ 3^67 per yard ? 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36^475 yards. $ 133^863 +, cost 

2. From a piece of cloth, containing 36^ yds., a merchant 
soldj at one time, 7^ yds., and, jit another time, 12f yds. ; 
how much of tlie cloUi had he left ? Ans. 16^7 yds. 

3. A farmer hought 7 yards of hroadcloth for 8^ iS ., a 
barrel of flour for 2X i& ., a cask of lime for If iS ., and 7 lbs. 
of rice for ^ £ . ; he paid 1 ton of hay at 3,^ iS ., 1 cow 
at 6$ £ ., and the Juilance in pork Bt ^ £. per lb. ; how 
many were the pounds of pork ? 

Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Ans. 108f lb. 

4. At 12j- cents per lb., what will 37f lbs. of butter cost ? 

Ans. $4'7i6i. 

5. At $ 17^37 per ton for hay, what will 11| tons cost? 

Ans. $201'92f. 

6. TTie ahove example reversed. At $ 201 '92f for 1 If tons 
of hay, what is that per ton ? Ans. $ 17'37. 

7. If ^45 of a ton of hay cost $9, what is that per ton? 
Consult ^65. Ans. $20. 

8. At '4 of a dollar a gallon, what will '95 of a gallon 
of molasses cost ? Ans. $ 4. 

9. At $ 9 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost? I 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt , 
extending the decimal in this, and the examples which iol- 
low, to faiar places. Ans. 71*035+. 

10. At $69*875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt? Ans. $13. , 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Ans. $1640. 

12. What will 765^ lbs. of coffee come to^ o^ \.B c^x^^^f^x 

/ ^ 
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13. What will 12 gals. 3 qts. 1 pt. of gin cost, at 28 cents 
j)€r quart? 

Note, Reduce the whole quantity to quarts and the deci- 
mal ol' a quart. Ans. $ 14^42. ^ 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100*126 ; . 
what was that per yard f . . Ans. $6. 

15. At $ 1^92 per bushel, how much wheat may be 
bought for $ '72 ? Ans. 1 peck 4 quarts* 

16. At $92'7i per ton, how much iron may be pur- 
chased for $60*268? ^ . ' ;. ' . /^ns. 13 cwt'" 

17. Bought a load of hay for' $947, paying at the rate 
of $ 16 per ton j what was the weight of the hay ? » 

Am^ ir cwt 1 qr.23lb6 

18. At $ 302*4 per tun, what will' 1 hhd. 15 gals. 3 qts. 
of wine cost? Ans. $94:^bO, 

19. The above revetstd. At $94*50 for 1 hhd. 15 gal& 
3 qts. of wine, what b that per tun ? Ans. $ 302*4. 

Note. The following examples reciprocidly prove each 
other, excepting when there are some fractional losses, -as ex* 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact* 
ness be required, the decimals must be extended to a greater 
number of places. ' /- "^ i , vf 

20. At $ 1*80 for 3J qts. of 
wine, what is that per gal. ? , 

22. If I of a ton of pot- 
ashes cost $60*45, what is 
that per ton ? 



21. At $2*215 per gal., 
what cost 3 j> qts. ? 

23. At $ 96*72 per ton for 
pot-as£es, what will f of a ton 
cost ? 



24 If*8ofayard 
of cloth cost $2, 
what is that per 
} ard ? 

27. If 14 cwt. of 
pot-ashes cost 19 iS . 
5 s., what is that 
per ton ? 



26. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost? 

28. If a ton off 
pot-ashes cost27iS . 
10 s., what will 14 
cwt cost? 



26. At $ 2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At27ie.l0s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 £ , 
5 s.? 



Note* After the same manner let the pupil revflcse and 
proreike foihwlng examples : 



k 



■A 



\ 
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30. At $ 18^50 per* ton, how much hay may be bought 
or $ 12*025 ? ' . 

31. What will 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard ? 

32. At $ 2240 for transportation of 65 cwt. 46 miles, what 
is that per ton ? 

33. Bought a silver cup, weighing d^oz. 4 pwt. 1^ grs. for 
3 iS. 2 s. 3 d* 3^ q. ; .what was that per ounce ? / 

34. Bought 9 chests of tea, each weighing 3 cwt. 2 qrs. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to prod if ce 47 
quarters 4 bushels ? A quarter is 8 bushels. _ • 5" t^ , r- ' 

Note. The above example will require two operations, 
for which consult IT 65, ex. 1. , 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $ I '25; how much 
did it weigh ? 



RxasvcTiosr or cuxiRsifozBS. 

IT 78. iPrevious to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings,' the same as in England. But these denominations, 
although the same in namey were dififerent in value in dif" 
ferent countries? 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 d., called English^ or sterling money 

Novf Sc^^?a, j ^ «• ^^"^^ ^^^^« currency. 

The New Eng- "^ '^ 
land States, 
^^Virginia, f ^ s., called New England currency* 

> Kentucky, and 
, Tennessee, 

-: New York, 

' .Ohio, and } 8 s., called New York currency. 

N. Caiolina^ 



^ 6 s., 

■ 

> 8 s., call 
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^ dollar is reckoned in 



78. 6 d., called Permsylvania currency 



New Jersey, 
Pennsylvania, 
Delaware, and 
Maryland, 

S. Carolina and ) . oj nj/^ — 

Q . > 4 8. 8 d., called Georgia currency. 

1. Reduce 6iS. 11 s. 6j-d. to federal money. 

Note. To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money,— 
First, reduce the shillings, pence and farthings (if a&y be 
contained in the given sum) to the decimal of apomd by in" 
spectiofiy as already taught, IT 76. 

6£. lis. ejd. z= iE6«576. 

• English money. — Now, supposing the above sum to he 
iSnglish money, — 1 iS . is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
t= 64 pence, that is, ^^ z= /j of 1 pound. Now, as many 
times as ^^y the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
moneifj — Divide the given sum by ^, the quotient will be 
federal money. « 

je 6*676 English money. J^ote. It will be, 

40 • recollected, to di- 

vide by a fraction, 

9) 263^040 we multiply by the 

29'226f fede;al money, ^er. JStfpU^c^ 

by ihe numerator. 

Canada currency. — Supposing the above sum tb be Csila- 
da currency, — 1 dollar, in this currency, is 6 s. == 60 pente, 
that is, ^fy = J of 1 pound. Therefore,* — To reduce Canor 
da currency to federal moneys — Divide the given sum by J^, and 
the quotient will be federal money ^ or, which is the same 
thing, — ^Multiply the given sum by 4. 

iS6'576 Canada currency. 
4 

$ 27^304 federal money. Answer. 
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New England currency. — I dollar, In this cuiTcncy, b 
6 s. =:: 72 pence, that is, ^^ r= -^, or '3 of a pound; There- 
fore, — To redttce New England currency tofedtnU i»^My,-^Di'» 
vide the given sum by '3. 

^3) M . 6*676 New Englwid currency, 

$21*92 federal money^ Answer. 

Nbw'York currenc v.— 1 dollar, in this currency, is 8 s. = 
96 pence, that is, ^J^ == -^, or '4 of a pound* Therefore, 
• — To redwceNem York currency to federal money ^ — ^Divide the 
given sum by *4. 

*4)ie. 6*676 New York currency. 

$ 16*44 federal money, Ansvoer, 

Pennsylvania currency*- — 1 dollar, in this currency, is 7s. 
6 d. = 90 penc^, that is, ^£q = j of a pound. Therefore, — 
To reduce Pemisyloama currency to federal inoney^ — Divide by 
2, that IS) multiply the given sum by 8, and divide the pro- 
duct by 3. . 

£ . 6*576 Pennsylvania eUriHency. 
8 



3)52*608 



$ 17*536 federal money. Answer. 

Georgia currency.— 1 dollar, Georgia currencyj is 4 s. 
8 d. = 56 pence, tliat is, ^^ =^ /o of a pounds Therefore, — 
To reduce Georgia currency to federal money^ — Divide by t^, 
that is, multiply the given sum by 30, and divide the pro^ 
duct by 7. 

B, 6*576 Georgia currency. 
30 



7) 197*280 



$28*182f federal money, Answer. 

From the foreg:oiiig examples, we derive the following* 
general Rule : — To reduce English money ^ and th^ currencies 
of Canada and the several States, to federal mmiey^ — First, re- 
duce the shillings, &c., if any in the given sum, to the deci- 
mal of a pound; this being done, divide the given BUrt by 
such fractional part as 1 dollar, in the given currency, is 
a fractional part of 1 pound. 



Aaawen. 
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IBJLAMPVEH FOR PRACTICE. 

9. Reduce 125 iS ., in each of the before named currencies, 
to federal money. 

\2b£. English money, is $655^555^. 

125 iS . Canada currency, ^ ... ^ 500. 

125i&. New England currency, ... $416^666^. 

125iB. New York $312*50. 

125iS . Pennsylvania $333*333^. 

(^ 125<£ . Georgia $53d'714f 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

AnSnoen. 1 s. 6 d. = ^075 J^ . English money, is $ '333^ ; 
Canada currency, it is $ ^30 ; New England currency, it is 
$^25; New York currency, it is $487j>; Pennsylvania 
currency, it is $'20; Georgia currency, it is $'321f. 

4. Reduce 75iS . 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 iS . s. 0f d., in the several currencies, to 
federal money. 

6. Reduce 4j- d., in the several currencies, to federal 
money» 

7. Reduce 36iS. 3s. 7| d., in the several currencies, to 
federal money. 

IT 70. To reduce federal numey to any of the before named 
currencies^ reverse the process in the foregoing operations ; 
that is, — MulHply the given sum in fedenu money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inipecHony as 
already taught^ IT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118'25 to the several before named cur- 
rencies. . £. #. A 

r English money, is 26 12 1^. 

Canada currency, ... 29 11 3. 

Answer, - J N. England currency, ... 35 9 6. 

$ 118*25, changed to 1 N. York 47 6 0. 

Pennsylvania 44 6 10^. 

Georgia 27 11 9|. 
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2. Change $ 250 tp the several currencies. 
8. Change 56 cents to the several currencies. 
4. Change $ 4542j> to the several currencies. 



IT 80. It may sometimes he required to reduce one cur- 
rency to the par, or equality of anotiier currency. 

1. Reduce 35iS. 6 s. 8 d., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. =: 54 d. English numeg. $1 is 6 s. = 
72 d. iV. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is ff = f 
of we same in N. England <nirrency ; consequenUy, — To re- 
duce English tnoney to N. England currency^ — Multiply by f , 
or, which is the same, increase it by i part of itself. Thus, 

£, s. d. q. 
3 ) 35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currency, Atmoer, 

Hence we have this general Rule for finding a muUipHer 
to reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to be reduced^ the de^ 
nominator of a fraction, over which write j^ 1 in pence^ of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himself mSUi* 
nlierSy by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N« 

York, Pennsylvania, and Georgia currencies. 

N. England currency to Canada, N. York, Penn 

sylvania, and Georgia currencies. 

X N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 

... Pennsylvania currency to English, Canada, N 

England, N. YorK, and Georgia currencies. 

•••• • Georgia currency to English, Canada«^ N« En^ 

land, N. York^ and Y^uu-KfiN^ssAa. ^Nsst^asas:^- 
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Rates ai which the foUowmg foreigi^ coins are estimtUed at the 
Ckatotn Hcmses of the United States. 

Livrc of France, ---------- ^ ^18^. 

Franc do. $ *18f. 

Silver Rouble of Russia, --------^ «7o. 

Florin or Guilder of the United Netherlands, - $ *40. 
Mark Banco of Hamburg, ------- ^ *33^. 

Real of Plate of Spain, ^ $ 40. 

Real of Vellon of do. - •* $ «05. 

Milrea of Portugal, $1'24. 

Tale of China, $1*48. 

Pagoda of India, ----*.---. $1'84. 
Rupee of Bengal, --------- -jj *50. 

2. Reduce 8764 livres to federal money, 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal^moiiey. 

5. lu $ 1000, how many francs ? 



nmiiLBST. ' 

IT 8X« Interest is an allowance made by a debtor to a 
creditor for the use of mouey. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the uFe of a liundrea 
dollars, one year, is called the rate per cent, or per ceiUum ; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.^* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c.; in other 
words^rf^ of the mm lent or due is paid fo^r the use of it one 
year, xhis is called legal interest^ and will here be under- 
stood when no other rate is mentioned. 



^ In the State of J^ew York, 7 per cent is the legal interest; in England (to 
^ifmaatawfisSpircettt, 



r 

I 
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List Ira suppose the sum lent, or due, to be $ 1. The 
100th part of $ I, or ^hjs ^^ ^ dollar, is 1 cent, and rSi ^^ & 
itollar, the legal interest, is 6 cents, which, written as a de- 
:cimal fraction, is expressed thus, - - - ^ -. • <06< 

So of any other rate .per cent 
1 per cent., expressed as a common fraction, is 

Aj-Ji, ; de^mally, ----------- *01. 

j per cent is a half of 1 per cent., that is, - - ^005. 

J per cent, is a fourth of 1 per cent., that is, - - '0025. 

£ per cent is 3 times ^ per cent, that is, - - - *0075. 

Note. The rate per cent, is a decimal carried to two 
places^ that is, to hundredtfis ; all decimal expressions lower 
-than hnndred&s are parts of 1 per cent. | per cent, for in- 
•stance, is '625 of 1 per cent, that is, '00625. 



Ans. '025. 
A^ per 



Write 2^^ per cent as a decimal fraction. 

2 per cent, is '02, and ^ per cent, is- '006. 

Write 4 per cent, as a decimal fraction. - .^^ ^^^ 

cent 4J per cent ■ 5 per cent 7^ per 

cent. ". 8 per cent 8J per cent — -— 9 per 

cent > ^^ per cent 10 per cent. (10 per cent 

is T^^y; decimally, *10.) 10^ per cent 11 per 

cent 12 J per cent ■ 15 per cent 

1. If the interest on $ 1, ibr 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing :— 

$17 
'OQ 

1'02 Answer; that is, 1 dollar and 2 cents. 

To find the interest en any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
decimal fraction. The product, obserx'ing to place the point 
as directed in multiplication of decimal fractions, will be tlie 
interest required. 

Note, Principal is the money due^ for which interest is 
paid. , Amount is the principal and interest added togetlier. 

O 



h 
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2. What will be the interest of ^d2U6, 1 year, at 4^ per 
ceat? 

$Z2n5 principal. There being $ve de- 

'0^5 raie per cent. eimai places in the miO- 

16075 tiplicand and multiplier, 

22860 ^^^ figures must be 

pointed off for decimals 

Ans. $1^44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^j^ of a mill. Parts of a mill are 
not generally regarded ; hence, $ 1^446 is sufficiently exact 
for Uie answer. 

3. What will be the interest of $ 11^04 for 1 year, at 8 

per cent. ? at 6^ per cent. ? at 6 per cent ? — 

at 1^ per cent. ? at S} per cent. ? at 9 J per cent ? 

at 10 per cent ? at 10 J- per cent ? at 11 

per cent ? at 11^ per cent ? at 12 per cent r 

— — at 12^ per cent. ? 

4. A tax on a certain town is $162748, on which the 
collector is to receive 2^ per cent for collectiDg^ what will 
he receive for collecting the whole tax at that rate ? 

iltw. $40^679. 

Note, In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent -loitfwut respect to time. 

5. What must a man, paying $ 0'37j> on a dollar, pay on 
a debt of $ 132^25 ? Am. $ 49^593. 

6. A merchant, having purchased goods to the amount of 
$580, sold them so as to gain 12^ per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
die whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72^50 ; whole amount 
$652^50. 

7. A merchant bought a quantity of goods for $ 763^37]^;^ 
how much must he sell them for to gain 15 per cent ? 

Ans. $ 877'8&U 

tr 8d. CoMKissioN is ttn allowance of so much per cent* 
to a person called a correspondetity factor, or brokery lor as- 
sMog mefch^nta a^nd others inpuxchasing Hj^i selling goodi 
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8. My coRespondent sends me word that he has pur- 
chased goods to the value of j^4286, on my account; what 
will his commission come to at 2^ per cent ? Ana. $ 8245i 

9. What jnust I allow my correspondent for selling goods 
to the amount of $ 2317^46, at a commission of 3^ per cent. ? 

iifw. $76<317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
€£9t. on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4 j- 
oer cent ? Ans. $1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued at $ 3500, at f per cent ? 

By removing the separatrix 2 figures towards the left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent on $3500 is $35^00, and f of $35^00 is 
$ 26^25, Answer, 

12. What will be the premium for insurance on a ship and 
cargo valued at $25156^86, at j- per cent ? ■ at f per 

cent. ? at f per cent. ? — at f per cent ? at f 

per cent ? Ans. At f per cent the premium is $ 157^2^. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money, the stock is said to be at 
par J which is a Latin word signifying equal ; when for moTe^ 
it is said to be ahoee par ; when for less, it is said to be he* 
Imo par* 

13. What is the value of $7664 of §tock, at Ua^.^^x 
cent ? tibiat is, when 1 dollar of atocV b^% iot \ ^^^x ^^^>i 
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cents in numtyj which is 12^ per cent, above par, or £2^ per 
cent adtance^ as it is sometimes called. Ansi $ 8509^50. 

14. What is the value of $3700 of bank stock, at 95^ 
per cent, that is, 4^ per cent, below par? Am. $3533^50.. 

15. What is the value of $ 120 of stock, at 92^ per cent, h 
— — . at 86 J per cent. ? — — at 67| per cent. ? -^ — at 104 J 

per cent. ? at 108 J per cent. ? at 115 per cent. ? 

-= — at 37J per cent, advance ? 



Loss AND Gain. 16. Bought a hogshead of molasses for 
$60 ; for how much must I sell it to gain 20 per cent. ? 

Am, $72. 

17. Bought broadcloth at $ 2'50 per yard ; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent. ; 
how mu'*.h will it be per yard ? Ans. $ 2*20. 

IB. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent. ? 10 per cent. ? 15 per cent. ? 

to lose 20 per cent ? Ans. to the lastj 16 cents per yard. 

IT 83. We have seen how interest is cast on any sum of 
money, when the time is one year ; but it is frequently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent,, being 
*06, is 

*01 cent for 2 months, 
*005 mills (or J a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
'001 mill for every 6 days ; 6 being contained 5 times in 30. 

Hence, it is very eas;" to find by inspection^ that is, to cast 
in^the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The cents^ it is evident, will be equal to half the 
greatest even number of the months ; the irdlU will be 5 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, *04 ; the railis, 
reckoning 5 for the odd month, and 3 for the 18 {Z times 6 
= 18^ days, will be '008, which, united with the cents, 
('046,) give 4 cents 8 mills for the interest of $ 1 for 9 
months and IS days. 
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1. What will be the interest on $ 1 for 5 months 6 days ? 

— — 6 months 12 days ? — 7 months ? 8 months 

24 days ? — 9 months ll8 days ? 10 months ? ■ 

11 months 6 days? 12 months 18 days? —15 

months 6 days ? 16 months ? 



Odd DATS. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, that is, ^ = f of a mill. Ans. <067g. 

8. What will be the interest of $ 1 for 1 month 8 da^^s? 

2 months 7 days ? 3 months 15 days ? 4 

months 22 days ? 6 months 11 days ? 6 montlis 

17 days? — — 7 months 3 days ? ■ 8 months 11 days? 

■ ' 9 months 2 days ? ■ 10 months 15 days ? ■ 
11 months 4 days ? ■ 12 months 3 days ? 

Note^ If there is no odd nonih^ and the number of days be 
less thanSy so that there are no miUsj it is evident, a cipher must 
oe put in the place of mills ; thus, in the last example, — 12 
months 3 days, — ^the cents will be ^06, the mills 0, the 3 
days ^ a mill. Ans. ^060^, 

4. What will be the interest of $ 1 for 2 months 1 ds^ ? 

■ ■' ' 4 months 2 days ? 6 months 3 days ? ■ 8 

months 4 days ? ■ 10 months 6 days ? for 3 days ? 

— - for 1 day? ■ " * for 2 days? for 4 days? 

— for 6 days ? 

5. Wliat is the interest of $ 5643 for 8 months 5 days ? 
The interest of $ 1, for the given time, is ^040|> ; thereforei 

^)and^)$5643 principal. 

^040f interest of $1 for the given time. 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2^919^7, Ans. $2*291. 

5 days = 3 days + 2' days. As the multiplicand is taken 
onee for. every 6 days, for 3 days take \^ iox ^ ^^^ V^fcR^ V 
O* 
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of the ttitiltipHcand. | + i = t< ^^ ^^j ^^ ^^ ^4 days 
be 4 = 2 days -\- 2 days, take ^ of the multiplicaad twice^ 
for 1 day, take i* 

Note. If the sum on which interest is to he cast be le9$ 
than $ 10, the interest, for any number of days less than 6, 
will be less than 1 cent ; consequently, in bUHnesSy if the sum 
be less than $ 10, such days need net be regarded. 

From the illustrations now given, it is evident,— 7b )i«rf the 
interest of any sum in federal money ^ at 6 per cent.y it is only 
necessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as many places 
for decimals in the product as there are decimal places in 
both the factors counted together. 

£XAMPI<£S FOR PRACTICiS, 

6. What is the interest of $ 87*19 for 1 year 3 months ? 

^7». $6*539. 

7. Interest of $ 116,08 for 11 mo. 19 days? $ 6*751. 

8 of $200 for 8 mo. 4 days? $8*132 

9 of $0*85 for 19 mo. ? $'08 

10 of $ 8*50 for 1 year 9 mo. 12 days ? $ *909 

il of $ 675 for 1 mo. 21 days ? $ 6*737 

i2 of $8673 for 10 days? $ 14*466. 

13 of $ 0*73 for 10 mo. ? $ *036. 

14 of $ 96 for 3 days ? ) Note. The rate- 

15. of $ 73*50 for 2* days ? ( rest of $ 1 for 6 days 

16 of $ 180*76 for 6 days ? ? being 1 mill, Ae dol- 

17. of $ 15000 for 1 day ? } lars themselxies ex- 
press the interest in mills for six daySy of which we may take 
parts. 

Thus, 6 ) 15000 mills, 

2*600, that is, $ 2*50, Ans. to the last. 

When the interest is required for a4arge number of years, 
it will be more convenient to find the interest for one year, 
and multiply it by the number of years ; after which find 
the interest for the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? - 

Ans. $7200 

19. What ia the interest of $ 620*04 for 30 years and 
emoniha? Ai». i^tSlWS: 
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20. What is the interest on $400 for 10 years 3 months 
and 6 days? Ana. $246^40. 

21. What is the interest of $220 for 6 years? for 

12 years ? 60 years ? Ana, to last^ $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

Ana. $12242. 

23. What is the interest of 36 iJ . 9 s. 6 j. d, for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

oy inspection, (tf 76;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the three first decimals to shillings, &c.^ 
by inspection. (IT 77.) Ans. 2 iJ. 3 s. 9 d. 

24. Interest of 36 iB . 10 s. for 18 mo. 20 days ? Ana. 3 £. 
8 s. 1 J d. Interest of 95 iB . for 9 mo. ? Atia. 4 £. 5 s. 6 d. 

25. What is |;he amount of 18£:. 12 s. at interest 10 
months 3 days ? > ' Ana. 19 iB . 10 s. 9^ d. 

26. What is the amount of 100 iB . for 8 years ? 

Ana. 148 iB. 

27. What is the amount of 400 £. 10 s. for 18 months? 

ilrw. 436iB. 10 s. lOd. 3q. 

28. What is the amount of 640 iB . 8 s. at interest for 1 
year ? for 2 years 6 months ? for 10 years ? 

Ana. to laaty 1024 £. 12 s. 9^ d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4^ per cent. ? 

Note. When the rate is any other than m per cen/., first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required^ ex- 
ceeds or falls short of the interest at 6 per cent., and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

$ 36 
*04 4^ per cent, is f of 6 per cent. ; therefore, 

from the interest at 6 per cent, subtract J ; 



*^ <gg t^^ remainder will be the interest at 4J per 
cent. 

V(^Ana. 

2. Interest of $ 54'81 for 18 mo., at 6 per ct. ? Ana. $ 4*1 
3 of * 500 for 9 mo. 9 davs. at 8 ber ct. ? *31'Q 



a 

4. 



of $54'81 for 18 mo., at 6 per ct. ? Ana. $4*11 
of $ 500 for 9 mo. 9 days, at 8 per ct ? ^ 3I'Q0 
of i 6242 for 1 mo. 20 d«^s,^\.^^^x ^X*^ ^^^^^ftS* . 
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5. Interest of $ 65 for 10 mo. 15 days, at 12 j- percent. ? 

Ana. $9<295 

6. What is the amount of $ 53 at 10 per ct. for 7 mo. ? 

Ans. $56^091, 

llie timCy rate per cent, and amount given, to find the prmapaL 

IT 86. 1. What sum of money, p\^t at interest at 6 per 
cent., will amount to $61^02, in 1 yeai 4 months? 

The amount of $ 1, at the given rate and time, is $ 1^08 ; 
hence, $61^02 -f- $ 1^08 = 56^50, the principal required; 
that is, — Fmd the amount of $1 at the given rate and time, by 
which divide the giveti amount; the quotient wiU be the prutd" 
pal required. ' Ans. $ 56'50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount tp $85^2? Ans. $76. 

3. What principal, at 6 per cent., in 11 months 9 days, 
will amount to $ 99^311 ? 

Note. The interest of $ 1, for the given time, is ^056^ ; 
but, in these cases, when there are odd days, instead of 
writing the p^ts of a mill as a common fraction, it will be 
more convenient to write them as a decimal^ thus, '0565 ; 
that is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives $ 988 to lay out after deducting hit 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he '^ught not to receive commission on his 
oum money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like (his, where no respect is had to 
time, (IT 81, ex. 4, note,) add the rate to $ 1. Ans. $ 950. 

5. A factor receives $ 1008 to lay out after, deducting 
his commission of 5 per cent. ; what does his commission 
amount to ? Ans. $ 48. 



Discount. 6. Suppose I owe a man $ 397^50, to be paid 
in 1 year, without interest, and I wish to pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent. ? 

I ought to pay him such a sum as, put at interest, would, 

in 1 year, amount to $ 397*50. The question, therefore, 

does not differ from the preceding. Ans. $ 375. 

A^o/e. An ftUowsEnce made fox the payment of any sum 
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of money before it becomes due^ as in the last example, is 
called Discount, 

The sum wLich, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the present worth. 

7. What is the present worth of $ 834, payable in 1 year 
7 months and 6 days, discounting at the rate of 7 per cent ? 

' Vi- Am. $750. 

8. What is the discount on $321*63,;tiUey4^jfears heace, 
discounting at the rate of 6 per cent« r Ans, $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, diie 15 montlis hence, discounting at the rate of 6 per 
cent.? Ans. $16*744. 

10. Sold ^oods for $650, payable one half in 4 months, 
and the other half in 8 months ; what .must be discounted 
for present payment ? — Aiis. $ 19^0 

11. What is the present worth of $66^20, payable in 1 

year 8 months, di^icountiug at 6 per cent. ? at 4J per 

centi ? at 5 per cent. ? — ^ at 7 per cent. ? —— at 

7J per cent. ? *at 9 per cent. ? 

Ans. to the lasty $ 48^869. 



The tme^ rate per ceiU.^ aiid interest being gwen^ to find the 

principal. 

IT 86« 1 . What sum of money, put at interest 16 months, 
will gain $ 10'50, at 6 per cent. ? 

$ 1, at the given rate and time, will gain '08; hence, 
$ 10*50 -i- $ '08 r= $ 131'25, the principal required ; that 
is, — Find the interest of $lj at the given rate and timCy by 
tokich divide the given gain^ or interest ; the quotient will he the 
principal required. Ans. $ 131*25. 

2. A man paid $4*52 interest, at the rate of 6 per cent, 
at the end of 1 year 4 months ; what was the principal ? 

Ans. $56*50. 

3. A man received, for interest on a certain note, at the 
end of 1 year, $20; what was the principal, allowing the 
rate to have been 6 per cent? Ans. $333*333^. 
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The prwdpnl^ inter est j and time being given, to find the rate 

per cent. 

U 87. 1. If I pay $3*78 interest, for the use of $36- 
for 1 year and 6 months, what is that per cent ? 

The interest on $ 3^, 9X one per cent, the given time, is $ '54 ; 
hence, $ 3'78 -f- $ '54 = '07, the rate required ; that is,— 
Find the interest on the given sum, ai 1 per cent, for the given 
time, by which divide the given interest ; the quotient wUl be 
the raie at which interest was paid. J^. 7 per cent. 

2. If I pay $ 2'34 for t\^e use of $ 468,^1^ Month, what is 
the rate per cent. ? », ' Ans. 6 per cent. 

3. At $ 46'80 for the use of $ 520, 2 years, what is that 
per cent. ? Am. 4^ per cent. 



TTie prices ai which goods are bought and sold being given, to 
find the rate per cent, of gain or loss. 

If 88. 1. If I purchase wheat at $ I'lO per hushel, and 
sell it at $ 1'37^ per hushel, what do I gain per cent. ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27^ cents on a bushel, that 1% 

^ of the first cost. ^ = '25 per cent, the Answer. That is, 

' — Make a common firaciion, wrUing the gain or hssfirr tJie numera- 
tor, and the price ai which the article was bought for the de- 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $ 550 ; 
what per cent profit must he make to gain $ 66 ? 

Ans. 12 per cent. 

3. What per cent, profit must he make on the same 

purchase to gain $ 38^50 ? to gain $ 24'75 ? to 

gain $2'75? 

Note. The last gain gives for a quotient '005, which is ^ 
per cent The rate per cent., it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions lower than hundredths are parts of 1 
per cent 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per g-al- 
lon ; what was th** w^hoie gain, and what was the gain per 
cent? A ( $4'924, whole gain. 
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5. 4- merchant bought a quantity of tea for $ 365, which^ 
proving to have been damaged^ he sold for $33245; what 
did he lose per cent ? Ans. 9 per ciHit. 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2^50 
per yard, what should I gain in laying out $ 100 ? 

Am. $25. 

7. Bought iodigo at $ 1^20 per lb., and sold tbe same at 
90 cents per lb. ; what was lost per cent. ? Ans, 25 per cent. 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $20'66; for freight, $40*78; for porterage, $6<06, 
and for insurance, $ 30'84 : if I sell them at $ 26 per bogs- 
heady how much shall I gain per cent. ? Ans.ll^95per cent. 

■< f • ■ ■ < • . ■ f 

/ ■ ^ * *^' . • 

' • 7 • - 

lite prifiAtML^cUe per cent,^ and interest being gvoetiy to find 
r^ P the time. 

^. % 89- Jv 1^^^ interest on a note of $ 36^ at 7 per cent., 

''Was*' jJ-^'T^lS what was the time ? 

The interest on $ 36, 1 year, at 7 per cent., is $ 2*S2 ; 
nence, $ 3^78 -;- $ 2*52 = 1^5 years, the time required ; that 
is, — Find the interest for 1 year on the principal giDen^ at the 

fiven ratej by which dimde the given interest ; the quotient will 
e the time required^ in years and decimal parts of a year ; the 
latter may then be reduced to months and days. 

Ans, 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
. what was the time, the rate being 6 per cent. ? 

Ans. 2*33^ = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent« ; 
what was the time ? 

Ans. *416 4- = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost. 

4. The interest on a note of $ 217*25, at 4 per cent., was 
$ 28*242 ; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent., we may di\ade the 
interest by ^ the principal, removing the separatrix two 
places to the left, and the quotient wUl be the answer in 
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To find the interest due an notesy 8fc, when partial paymetUs 

have been made. 

IF ftO« In Massachusetts the law provides, that paymoits 
shall he applied to keep down the interest, and that neither 
interest nor payrnent shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; hut if 
the payment he less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due; add that interest to the 
principal, and from the sum suh tract the payment, or the 
sum of the payments, nrade within the time for which the 
interest was computed, and the remainder will he a new 
principal, with which proceed as with the first. 

1. For value received^ I promise to pay James Conant, or 
order J one hundred sixteen dollars sixty-'six cents and six mUlSj 
mth interest. May 1, 1822. 

$116,666. Samuel Hood. 



On thi» note were the following endorsements : 

Dec. 26, 1822, received $ 16^666 

July 10, 1823, $ 1«666 

Sept. 1, 1824, $ 5*000 

June 14, 1825, $33'333 

April 15, 1826, $62*000^ 

What was due August 3, 1827? Ans. $23*775. 



.Note. In finding the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - - - 4'549 

II ■■! Ill P— ■ 

Amount, $121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, , - - - 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(^ months 19 days,) .... 16*490 

Amount carried forward, $ 120*039 
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Amount brought forward, $ 120^99 
Payment, July 10, 1823, less than interest 

then due, - - - - $ 1*666 

Payment, Sept. 1, 1824, less than interest 

then due, - - - - ' 6*000 

Payment, June 14, 1825, exceeding in- 
terest then due, - - - 33*333 

$39*999 

Remainder for a new principal, (June 14, 1825,) 80*040 
Interest from June 14, 1825, to April 15, 1826, 

(10 months 1 day,) - - - - 4*016 

Amount, $ 84*056 
Payment, April 15, 1825, exceeding interest then 

due, - - ^ 62*000 

Remainder for a new principal, (April 15, 1826,) $ 22*055 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 dayis,) - - - - 1*720 

Balance due Aug 3, 1827, - - $ 23*776 

2. For value received^ I promise to pay James Lowell, or 
ordeTj eight hundred sixty-seven dollars and thirty-^hree cents^ 
with interest. Jan. 6. 1820. 

$ 867*33. Hiram Simson. 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136*44. 
April 16, 1825, received $ 319. 
Tan. 1, 1826, received $518*68. 

What remained due July 11, 1827 ? Ans. ' $ 215*103. 



COMPOUi^D INTEREST. 



IT 91. A promises to pay B $ 256 in 3 years, with in* 
terest annually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. 

; Note. Simple interest is that which is allowed for the 
principal only ; compound interest is tli^t N^^LViXi '^ ^l^^^fi^^ 

P 
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for both principal and interest, when tlie latter is not paid at 
the time itl)ecoines due. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the amourd 
the principal for the next succeeding year. 

1. What is the compound interest of $256 forSyears^ 
%t 6 pei cent. : 

$256 given sum, or first principal. 
*06 



15 
266*00 



|36 interest, > ^^ ^^ ^^^^ together. 
*00 pnncipal, ) ^ 



271 '36 amount, or principal for 2d year. 
'06 



16*2816 compound interest, 2d year, > added ty- 
271*36 principal, do. J gather. 

287*6416 amount, or principal for 3d year. 
*06 



17*26^46 compound interest, 3d year, ? added to- 
287'641 principal, do. > gether. 

304*899 amount 

256 first principal subtracted. 

Ans, $ 48*899 compound interest for 3 years. . 

2. At 6 per cent, what will be the compound interest, and 
what the amount, of $ 1 for 2 years ? -=- — >• what the amount 

for 3 years ? for 4 years ? — ■ — for 5 years ? for 

6 years ? — — for 7 years ? for 8 years ? 

Ans. to the last, $ 1*593+. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
into a table of multipliers for finding the amount of any aim 
for the same time. 



trsft 
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Showing die amount of $ 1, or 1 i^ ., &c. for any number of 
years, not exccieding 24, at the rates of 5 and 6 per cent 
compound interest. 



Tean. 


9 per c«nt. 


1 


6 per cent. 


1 


Years. 


1 


V05 


1*06 


13 


2 


ino25 


1*1236 


14 


3 


146762- 


- 


1*19101 - 


- 


15 


4 


1'21650 - 


. 


1*26247- 


• 


16 


6 


1*27628- 


- 


1^33822 r 


.. 


17 


6 


1*34009 - 


- 


1*41851- 


^ 


18 


7 


1*40710 - 




1*50363- 


- 


19 


8 


1*47745- 


«. 


1*59384- 


- 


20 


9 


1*55132 - 


- 


1*68947- 


- 


21 


10 


1*62889- 


— 


1*79084- 


- 


22 


11 


1*71033- 


- 


1*89829 - 


^ 


23 


12 


1*79585- 


- 


2*01219- 


- 


24 



5 per cent 
1*88564- 
1*97993- 
2*07892 - 
2*18287- 
2*29201 - 
2*40661 - 
2^52695 
2*65329 - 
2*78596 - 
2*92526 - 
3*07162 - 
3*22509 - 



6 per cent. 
2*13292 + 
2*26090 4- 
2^39655 - - 
2*64035 
2^69277 -♦- 
9*85433 
8*02559 
3*20713-- 
3*39956 + 
3*60353 -i- 
3*81974 
4*04893 



. Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the years^ and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give. the answer. 

3. What is the amount of $600*50 for 20 years, at 6 per 
cent, compound interest ? at 6 per cent. ? 

$1 "its per cent, by "the table, is $2*65^29; therefore, 
2*65329 X 600*50 = j^ 1593*30 + ^w. at 5 per cent; and 
3*20713 y 600*50 = $ 1925*881 + Am. at 6 per cent 

4. What is the amount of $40*20 at 6 per cent com- 
pound interest, for 4 years? ^ for 10 years ? — -^ for 18 

years ? for 12 years ? for 3 -years and 4 months ? 

for 24 years, 6 months, and 18 days ? 

Ans. to last, $ 168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol- 
lowing general 

BULE. 

I. To find the interest when the time is 1 year^ or^ to find th^ 
raieper cent, on any sum of mme}j^ uoUKout Te«9^c\\ox^sH^^^». 
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/^ premium for insurance^ comnianon^ &c., — ^Multiplythe 
princf^al, or given sum, by the rate per cent., written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be th^ interest, &c. required. 

II. When there are mantha and days in the given time^ to find 
the interest ofi any sum of money at 6 per ceni.j — Multiply the 
principal by tiie interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest an $1 at 6 per cent»yfor any given 
fime, by in^ectiony — It is only to consider, that the cents will 
be equal ttf half the greatest even number of the months ; 
and die mills will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the sum given be in pounds, skiUingSj pence and far* 
fhingSy — ^Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillmgs^ 
pence and farthings. 

V. If the interest required be at any other rate than 6 per 
cent., (if there be months, or months and days, in the given time,) 
— ^First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts j as the interest, at the 
*ate required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 percent, is readily found by cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. 

JSXAMPIiES FOR PRACTICE. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans. $120. 

2. What is the interest of $5^11, for 1 year 11 months? 

Ans. $<668. 

3. What is the interest of $ 2^29, for 1 month 19 days, 
^ at 3 per cent. ? Ans. $ *009. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
percent.^ - Ans. $2'569, 
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6. What is the interest of $17^68, for 11 months 28 
days ? Ans. $ 1*054. 

6. What is the interest of $200 for 1 day? 2 days ? 

■ ' 3 days ? — ^— 4 days? — • 6 days ? 

^ \ e ;/ Ans. for .5 days, $ 0*166. 

' 7. What is the interest of half a mill for 667 years ? 

Ans. $0*017. 

8. What is the interest of $81, for 2 years 14 days, at } 

per cent. ? f per cent ? f per cent ? -. — ^ 2 per 

cent ? 3 per cent ? 4^ per cent ? 6 per 

cent ? 6, per cent ? 7 per cent. ? 7J pei 

cent ? 8 per cent ? 9 per cent ? 10 per 

cent. ? — ' — 12 per cent ? 12^ per cent ? 

V Aifis, to last^ $20^643. 

9. What Is the interest of 9 cents for 45 years, 7 months, 
11 days? Ans. $0*245. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jaiv 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com 
pound Numbers. Ans. $207*22. 

11. B's note of $ 56*75 was given June 6, 1801, on inter* 
est after 90 days; what was there due Feb. 9, 1802 ? 

Ans. $58*19. 

12. C'snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept 11, 
1800? Ans. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept. 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans, $83*991. 



StimPXiEBflnBNT TO XNTSRZSST. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent? 4. by principal? 

6. 1- by amount ? 6. — — by legal interest ? 7. —— » 

^y commission ? 8. insurance ? 9. — — premium ? 

10. policy? 11. stock? 12. What is under- 
stood by stock being at par ? 13. — ^qp^^ ^^\ ^^».- 
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below par ? 15. The rate per cent, is a decima] car- 



ried to how many places ? 16. What are decimal expres- 
sions lower than hundred tlis ?. 17., How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted ? ' 19. How is the interest on $ 1, at 

6 per cent for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent, when there are months 
and days in the given time ? 21. When the given time U . 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &,c. when partial payments have been made, and- 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent, 
and amount being given ? 26. What is understood by dis^ 
count 7 27. by present worth ? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given ? 
29. How is the rate per cent of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

1. What is the interest of $273*51 for 1 year 10 days, at 

7 per cent ? Ans. $ 19'677, 

2. Wliat isihe interest of $486 for 1 year, 3. months, 19 
days, at 8 per cent ? Ans. $ 60*652. 

3. D's note of $ 20347 was given Oct 6, 1808, on inter- 
est after three months ; Jan. 5, 1809, he paid $ 60 : what 
was there due May 2, 1811 ? Arts. $ 174*63. 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. 11, 1805, he paid $ 186*06 ; what 
wa? there due Dec, 23, 1807 ? Ans. $ 1041*58. 

5. What will be the annual insurance, at f per cent., on 
a house vdued at $ 1600 ? Ans. $ 10. 
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6. What will be the insurance of a^ship and cargo^ valued 

at $ 6643, at 1^ per cent. ? at | per cent ? — ^ at -f^ 

per cent. ? at {^ per cent. ? at J per cent. ? 

Note, Consult IT 82, ex. 11. 

v Ans. at J per cent. $42^322. 

7. A man having' conipromised with his creditors at 62 J 
cents on a dollar, what must he pay on a debt of $ 137*46 ? 

/^3/'^' ' > 6 / 'y' Ajis. $8S'92f2. 

8. What IS the value of $ 800 United States Bank stock, 
at 1 12 J per cent. ? // ^ ^ ^ ,? - ' Ans. $900. 

9. What is the value of $ 660*75 of stock, at 93 per cent. ? 

r -*:" Ajis. $521*497 

10. What principal at 7 per cent, will, in 9 months 18 da])», 
amount to $ 422*40 ? Ans. $ 400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out tlie cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans, $ 354*j^06. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent. ? Ans. $ 37*081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68*492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal I t ^ , \ Ajns^ $ 475. 

15. What principal, at 5 per cent, in 16 modths 24 days, 
will gain $35? 7 < ' / ': ' Ans. $500. 

16. If I pay $15*50 interest for the use of $500,9 
months and 9 days, what is the rate per cent. ? 

.17. If I buy candles at $*167perlb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ans. $ 19*76. 

18. Bought hats at 4s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 iS. ? 

Am* 18^' 15 s.' 

19. Bought 37 gallons of brandy, at $1*10 per gallon, 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 s. 6 d. profit on 1 £.y how much is gained in laying 
out 100 £ ., that is, how much per cent ? Am^ 22 £. 10 s. 

21. Bought cloth at $4*48 per yard ; how must 1 sell it 
to gain 12 J per cent ? As«. ^^^V. 



/ /. ^- 
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> ', ^-^ _.^ ^' — ' — 

22. B(^ght a barrel of powder for 4 iS . ; for bow much 
must ft be sold to lose 10 per cent. ? Ans. d £. 12 s. 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose 47j- per cent ; how 
must I sell it per yard ? •^' y ' ^ Ans. 12 s. 4^d, 

•^ 24. Bought 60 gallons of brandiy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must 1 
^ell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ans, $ 1*265 per gallon. 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his.own charges to 
$ 25 ^ how must he sell it per lb. to gain 20 per cent, by it ? 

Ans. 6 cents per lb. 



*«• 



BQVATION Or rATHUINTS. 

ir92. Equation of payments b the method of finding.the 
mean time for the payment of several debts, due at different 
times. 

1. In how many months will $ 1 gain as much as 5 dol« 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans. 600. 

3. In how many months will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $1 for 20 months; afterwards 
lent my friend $ 4 ; how long ought he to kfeep it to become 
indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 6 mondis ^ and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once ; in what time ought he to pay it ? 

$ 12 for 3 months is the same as $^ for 36 months, and 
$ 9 for 5 months is the same as $ 1 fox 45 months, and 
$ 6 for 10 months is the saine as $ 1 for 60 months. 

27 lii 

He might, therefore, have $ 1 141 months, and he may 
keep 27 dolhrs fy part as long *, that is, 4^ ;= 6 months 
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Hence^ To find the mean time for seoend paynumtSy — Rule : 
^-—Multiply each sum by its rime of payment, and divide the 
sum of the products by the sum of the pajpnentSy and the 
quotient will be the answer. 

Note, This rule is founded on the supposition, that what 
is gained by keeping a debt a. certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the dUcovnt of the debt for that 
time, which^is always less than the interest; therefore, the 
rule is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
6 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months; and $260, to be paid in 4 months : what 
IS the equated time for the payment of the whole ? 

Ans. 6 months, 7 days -|— 

8. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans, 4 months. 

9. A owes B $ 300, to be paid as follows : ^ in 3 months, 
^ in 4 months, and the rest in 6 months : what is the equated 
time ? Ans. 4^ months. 



RATIO ; 

Om 

THE REKATXOBT OF nnnOBBRS. 



tr d3. 1. What part of 1 gallon is 3 quarts ? 1 gallon is 
4 quarts, and 3 quarts is f of 4 quarts. Ans. | of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 gallon, being 4 
quarts, is ^ of 3 quarts ; that is, 4 quarts is 1 time 3 quarts 
and j- of another time. Asvi« \-=.xv 
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3. What part of 5 bushels k 12 bushels ? 

Finding what pact one number is of another is the same 
as finding vfhfi^ is called the ro/io, of relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? ia the same as What is the ratio of 5 busheb to 1^ 
bushels ? The Aojawer is V = 2f . 

RatiOj therefore, may be defined, the number of times one 
number is contained in anotlier ; or, the number of times one 
quantity is co^taioed in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or. What is the ratio 
of 8 yards to 13 yards ? . . 

13 yards is ^ of 8 yards, expressing the &iyMon JracthnaUjf^ 
If now we perform the division, we have for the ratio If- ; 
that is, 13 yards is 1 time 8 yards, and ^ of another time.. 

We have seen, (1? 15, 41^) that division may be expressed 
fractionally. So also the ratio of one number to another, or 
the part one namber is of another, may be expressed frac-? 
tionally, to do which, make the number which is called* th« 
paoptj whether it be the larger or the smaller number, the nu* 
merator of a fraction, under which write the c^her number for 
a denominator. When the question is. What is the ratio, &e. ? 
the B umber last named is the part ; consequently it must be 
made the maneraior of the fraction, and the number jErs< 
named the denominatori. 

5. What part of 12 dollars is 11 dollars > or, 11 dollars is 
what part of 1,2 dollars ? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ro/to, &c. ? let that number, which expresses the party 
be the number last named ; thus, What is the ratio of 12 dol^ 
lars to 11 dollars? Ans. |^. 

. 6. What part of 1 ifi . ia 2 a. 6 d. ? or, What is the ratio of 
lie, to 2s. 6 4? 

\ £.z=. 240 pence, and 2 s, 6 d- =^ 30 p^nce ; henee^ 
j^ = ^, is the Answer. 

7. W"hat part of 13 si 6 d. is 1 iS . 10 s, ? or, What is the ra^ 
tioof 13s, 6d. to 1 iS. 10s.? Ans. ^. 

8. What is the ratio of 3 to 5 ? of 6 to 3 ? of 

7 to 19? ^ of 19 to 7? of 16 to 90? — - of 90 to 

15 ? — — of 84 to 160 ? of 160 to 64 ? of 616 to 

J 107 ? -— of 1107 to 616 ? Ans. to the lasty f . 
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ir 94. I. If a piece of cloth, 4 yards long, cost 12 dollars, 
what will he the cost of a piece of the same cloth 7 yards 
long ? 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the Cost of 7 yards will be such 
Dart of 12 dollars as 7 yards is part of 4 yards. 7 yards is 

I of 4 yards j consequently, the price of 7 yards must be J of 
the price of 4 yards, or J of 12 dollars, j of 12 dollars, that 
is,'"12 X f = ^ = 21 dollars. Answer. 

2i If a horse travel 30 miles in 6 hours, how many miletf 
will he travel in 1 1 hours, at that rate ? 

11 hours is -V^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and | of another time ; consequently, he will travel, in 

II hours, 1 time 30 miles, and ^ of another time, that is, the 
ratio between- the distances will be equal to the ratio be- 
tvi^een the times. 

-y. of 30 miles, that is, 30 X V = ^ = ^5 miles. If, 
then^ no error has been committed, 55 miles must be -y- of 
30 miles* This is actually the case 5 for fj = -^. 

Ans, 55 miles. 

Quantities which have the same ratio betweeii them are 
said to be proportional. Thus^ these four quantities, 

hours, hours, miles, miles. 

6, 11, 30, 55, 

written in this order, being such, that, the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to t^e 
ratio between the first and second, form what is called a pro* 
portion. 

It follows, therefore, that proportion is a coinbination of tw$ 
eqwd ratios. Ratio exists between two numbers ; but pro* 
portign requires at least three. 
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To denote that there is a proportiQn between the nnmben 
6 J 11, 30, and 55, they are written thns : — 

6 : 11 : : 30 : 55 

which is read, 6 is to 11 as 30^ is 4o 55 ; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 j or, lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

IT M. The first term of a ratio, or relation, is called the 
antecedent^ and the second the consequent. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and that of the second. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for .the denominator of the 
fraction, which expresses the ratio or relation. Thus, tlie 
first ratio is -^, the second M = -V* 9 ^^^ that these two 
ratios are equal, we know, because die fi'actions are equal. 

The two fractions -^ and |^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 1 1 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportion^ the product of the 
first and last^ or of the two extremes, is equal to the product of 
the second and third, or of the tVDO means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus:— 

hours, hoars. miles. miloi 

6 : 11 : : 30 : 

Now, since the product of the * extremes is equal to the 
product of the means, we multiply together the two means^ 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result 55, that is 
S3 miles, which is the other extreme^ or term, sought 
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3. At ll 54 for 9 barrels of Aour^ how m&ny barrels may 
be purebred for $ 186 ? 

In this question) the unknown quantity is. the number of 
barrels bought for $ 1S6, which ought to contain the 9 bar* 
rels as m^y times as $ 186 contains $ 54 ; we thus get the 
'following proportion : 

The product, 1674, 

of the two means, di- 

_____ vided by 64, the 

S4 ) 1674 ( 31 barrels, the Answer. known extreme, gives 

152 31 barrels for the 

other extreme, which 

54 is the term sought, 

54 or Anshoer, 

Any three terms^f a proportion being given, the operation 
by which we find the fourth is called the Rale of Tnree, A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do tlie work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
more* men there are employed in the work, the less time will 
be required to do it; consequently, the days will be leas in 

* The rule of three has sometimes been divided into direct and int*«r«e, a dis- 
tjnciion which is totaliy useless. It may not however be amiss to cx})Iaia, in this 
place, in what this distinction consists. 

The RuU of Three Direct is when more requvres Tiwre, or Ua requires /lew, as 
in Ibis example : — If 3 men dig a trnnch 48 feet long in a certain time, how many 
feet will 12 men dig in the same time ? Here if is obviotts, tliat the nwre men 
there are employed^ the viore work will be done ; and tlierefore, in this instance, 
more requires more. Again :— If 6 men dig 48 feet in a given time, liow much 
fi^ill 3 men dig in the same time ? Here jtss requires less, for the less men tliere 
are employed, the less work will be done. 

The Rule of Three Inverse is when more requires less, or less requires moref as 
in this example : — If G men dig a certain quantity of trench in 14 hours, how many 
hours will it require 12 men to As the same quantity ? Hero more requires less i 
tliat is, 12. men heir g m9ne than 6, will require less time. .Again :— If b men per* 
form apiece of wor^i in 7 days, how long will 3 men be in performing the s;.me 
work 7 Here less requires more ; for the number of men, bein^tes wUltwspk^ 
more time. 

Q 
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proportion fts the number of men is greaier. There U stiD a 
proportion in this case, but the order of the terms is inverted; 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the seeond 
as many times as the second number of men contains the 
first This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the^ 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doiug which 
we inTert the ratio,) and, instead of wntiJg the pr^rtioo, 
3 men : 6 men, (f ,) we write it, 6 men : 3 men, (f,) that is, 

men. men. dajrs. dayi. 

6 : 3 : : 10 

Note, We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the fnu> 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is I z= ^. 

Having stated the proportion as abovej we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, which gives 5, that is, 5 days, for the other extreme, or 
term sought. Ana. 5 days* 

From the examples and illustrations now given we deduce 
the following general 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this terni. If the answer is 
to be greater, place the greater of the two remaining nuov- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply Ate second and third 
terms together, and divide the product by the first for the 
uufwer, which will always be ot the tame denomination as 
ibe tinrd term* 
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JVofo 1. Ifthefintaadaeecmd tenns eonteln (fi^M^de* 
nominations, they must both be reduced to the aanu de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lofiest detuminatiimy 
or the low denominations must be reduced to 9^ fraction of 
the highest denmwuUi4m contained in it 

Note 2. The same rule is applicable, whether the given 
quantities be mte^ral, fractional, or decimaL 

EXAHPI^BS FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks> 
how many bushels will serve 20 horses the same time ? 

Ans. 70 bushels. 

6. The above question reversed^ If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans. 21 bushels. 

7. If 363 men consume' 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time? 

Ans. 1024| barrels. 

8. If 500 men consume 102^ barrels of provisions in 9 
months, how much will 365 men consume in the sam6 
time ? Ans. 75 barrels. 

9. A goldsmith sold a tankard for 10 i&. 12 s., at the rate 
of 5 s. 4 d.jper ounce; I demand the weie^ht of it. 

/\'i C- ^? ^-f- ■- \ i ~ ^rw. 39 oz. 15pwt 

10. If the moon move 13^ 10' 35'' in 1 day, in what time 
does it perfonn one revolution? , <4'^* ^'^ ^^Y^y *^ ^* ^^ ^^ 

^n./If a^^rson,'w:hose rent u^ ^ 145, pay $12^63 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Ans. $32<925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $6? / , / ' Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357^82 the same tim^ ? 

Ans, $21*469. 

15. There is a cistern which has 4 pipes ; the first will 
fill it in 10 minutes, the second in 20 m\svM\fts»^^^ *^Ka.^\s!^ 
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40 minutes, and file fonrth in 8^ minutes; in what time will 
all four, running together, fill it i 

■iV + 2\r + A + «V = J4 cistern in 1 minute, 

Asis. 5^ minutes. 

16. If a family of 10 persons spend 3 bushels of malt in 
a mouth, how many bushels will serve them when there are 
30 in the family ? , , AnSi 9 bushels. 

Note. The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for ail questions under it 
may be solved on general principles, virithdut the jTormality 
of a proportion ; that is,, by analysis^ as already shown, ^65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend i^ of 3 
bushels, that is, -^ of a bushel \ and 30 persons would spend 
30 times as much, that is, {-g^ = 9 bushels, as before. 

17. If a staff, 5 ft. 8 in. in length, cast a shadow of 6 (eei^ 
how high is that steeple whose shadow measures 153 feet? 

' ' ^ iifw. 144^ feet 

18. Tlie mme by analysts. ^ITB ft, shadow require a staff 
of 5 ft. 8 in. = 68 in., 1 ft. shadow will require a staff of 
J of 08 in. or ^ in. ; then, 153 ft. shadow will require 153 
times as much ; that is, ^ X 153 = JLi>-|0A = 1734 in, = 
144^ ft., as before. 

19. li S £, sterling be equal to 4 JB . Massachusetts, how 
much Massachusetts is equal to 1000 £ . sterling ? 

Ans. 1333 iP. 6 s. 8 d, 

20. If 1333 iS . 6 s. 8 d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterlii^g is equal to 4 £ . Massachusetts ? 

Ans. 3 £ , 

21. If 1000 £ . sterling be equal to 1333 jS . 6 s. 8 d. Mas-^- 
sachusetts, how much Massachusetts is equal to 3 £, ster^ 
ling? • Aiis.4£, 

22. If 3 jB . sterling be equal to 4 iB . Massachusetts, how 
much sterling is equal to 1333 iS. 6 s. 8 d. Massachusetts ? 

Ans. 1000 £. 

^ * 23. Suppose 2000 soldiers had been supplied with bread 

sufficient to last them 12 weeks, dlowing each man 14 

ounces a day; but, on examination, they find 105 barrels, 

containing 200 lbs. each, wholly spoiled ; what must the alf- 

Jorvance he to each man, that the remainder may last them 

the same time f Ans. 12 oz. a day. 
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24* Suppose 2000 folcliers were put to an aUowaace of 
12 oz. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of thek 
bread, good and bad, and how much was spoiled ? 

, . 5 The whole weight, 147000 lbs. 
'/ ;; ^"*[Spoaed, - - 21000 lbs. 

' 25. 2000 soldiers, having la*\t 105 barrels of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

J ( Whole weight, 147000 lbs. 
^"'' I Left, to subsist on, 126000 Ibs- 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, and how 
mueh might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Am. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
be employed about it i . Am. 480 men. 

28. There ^s a cistern having a pipe which will empty it 
in 10 hours; how many pipes of the same capacity will 
empty it in 24 minutes ? • . ^ Am. 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months^ 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? Am. 6f months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Am. 6f rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Am. 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows? . Am. 26 ddys. 

33. Lent a friend 292 dollars for 6 months ; some time 
after, he lent me 806 dollars ; how long may I keep it to 
balance the favour ? Ani.2 months 5 4- days. 



^ ' ' iftTtE or ¥hwbe. it 95. 

34. If 30 men can perform a piece of work In 11 days, 
bow many men will accomplish another piece of work, 4 
times as big, in a f.fth part of the time ? Am. 600 men. 

35. If fj lb. of sugar cost -^ of a shilling, what will f § 
of a lb. cost ? ' '' • * ' : ' \ 1 - ' *2^rw. 4 d. 3^8 f^ q. 

Note. Se^'IT 6^5^ ex. 1, -where, the abov^ Question is • 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same Tl, ' 

36. If 7 lbs. of sugar cost J of a dollar, what cost 12 lbs. ? 

Am. $lf 
87. If 6i yds. of cloth <^st $ 3, what cost 9^ yds. ? 

' . * " J • Ans. $4*269. 

38. If 2 oz. of silver cost $ 2*24, what costs f oz. ? 

:: ' ^n«. $ 0'84. 

39. If f oz. cost $ ^ij what costs 1 oz. ? Ans. $ 1*283. ^ 
v40. If i lb. less by I lb. cost 13| d., what cost 14 lbs. " 

less by ^ of 2 lbs. ? Ans. 4 iS . 9 s. 9^ d. 

41. If f yd. cost $ J, what will 40^ yds. cost ? ^ 

_C--^ / V " ^' , Ans. $59*062. 

42. If^^^ a sfiip cctet '$ 261, what is ^ of her worth ? 

; ;, ; ^> / Ans. $63*785. 

43. At aj: iS .;p0i2£Wt., what will 9f lbs. cost ? 

/ ; ■ / : '- Am, 6 s. 3^ d. - 

44. A merchant, owning ^ of & vessel, sold f of his share f 
for $ 957 ; what was the vessel worth ? ;• Am. $ 1794*375. ' 

45. If f yd. cost ^ iS ., what will ^ of an ell English cost ? -^ 

Ans. 17 s. 1 d. 2f q. ' 

4)8. A merchant bought a number of bales of velvet, each 

containing 129j^ yds., at the rate of $ 7 for 5 yds., and sold 

them out at the rate of $ 1 1 for 7 yds., and gained $ 20O 

by the bargain ; how many bales were there ? Ans. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels ? ^ ' .* Ans. $979. 

48. At $2*25 for 3*17 cwt. of hay, how much is that per 
ton? *' .Ans. $14*195. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost? Am. ^6*55. 

'50. What is the value of *16 of a hogshead of hme, at 

$ 2*39 per hhd. ? . , ; Ans. $0*3585. 

51. If *15 of a hhd. of lime cost $0*3585, what is it per 

bhd.? Ans. $2*39. 
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COMPOUND PROPORTION. 

IT 96. It frequently happens, that the relation of the 
qnantit}' required, to the given quantity of the same kind, 
depends upon several circumstances combined together; -it 
is then called Conipound Proportion^ or Dovble Rule of Three, 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy- 
sis: — 

Tf wc knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would bs 
the number of miles he would travel in 12 days, travelling 
10 hours, each day. 

If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, ^^^ miles in 1 day of 7 hours ; and ^ of ^^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^ =r ^^^ miles, the distance he travels in 10 
hours; and 12 times ^Jf^ = -^W^ = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Am, 360 miles. 

But the object is to show how the question toay be solved 
by proportion : — 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz.- the num- 
ber of days the man travels, and the number of hours he 
travels each day. 

We will not at first consider this loiter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then wiW^^^— If a man travel 273 miles in IB 
days^ how many mile$ will he travel in 12 days 7 This will 
furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 2a|^^Bh: 

Now, taking into consideration the other c^HHP||^e, or 
1 that of the hours, we must sav, — If a man. traSeMHtr-^^iwurs 
a day for a certain mmher of days, traiocU ^^'i.m^^*^^'^'*^ V» 
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wUl he travel in the same timej if he travel 10 howrsin a dag7 
This will lead to the following proportion :— 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to tiie fourth term, dt 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this in the form 
of a proportion, we have 

^EJ'y' • !nu*^' h: 273 miles : mUes 

7 hours : 10 hours J *««*"»*cd muc» 

hy which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which^Ix^ 
ing done,' gives 360 miles jfbr the fourth term, or answer, as- 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved* 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many^days, of 9 
hours each, will 24 men dig a trench 42Q yards'long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can. 
be done, depends on five drctanstances, viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The number of men employed^ Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would con&iist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 6 days ^ we should then have 

24 men : 248 men :: 5 days : t^.....* days* 

2d. Hours in a day. But the first labourers worked It 
hours in a day, whereas the others worked only 9 ; less hours 
will reqUi|B;.more days, which will give 

9lko\Sr: 11 hours : : 6 days : ....... days* 

Bd. Length of the difc/ies. T\v^ dlt^ixes being of uneqiMu 
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lesgth, as many more days will be necessary as the second 
is longer tlian the first ; hence we shall have 

230 length : 420 length : : 5 days : days. 

44h. Widths, Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide r : 5 days : ....... days. 

5th. Depths. Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 6 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is -^J^, 
that 9 hours has to 11 hour^, the ratio of which is ^j 

that 230 length has to 420 length, , ^}J(, 

that 3 width has to 5 Width, f, 

that 2 depth has to 3 depth, M...T........ >. f; 

all which stated in form of a proportion, we have 



Men, 24 
Hoars, 9 
Length, 230 
Width, 3 
Depth, 2 



248^ 

11 
420 

6 

3 



common tarm. 

5 days : days. 



IT 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9. X 230 X 3 X 2, gives 
288^y^%<V days for the fourth term, or answer. 288t^. 

But th« first and second terms are the fracUons ^, -V-> 
JfS, 4 and f, which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying ta 

246 X H X 42f 

gether the fractions which express them, thus, 24 x 9 X 23<- 
gl|-| = S^. «"»«! this fraction, ^^, represents tb« 
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ratio of die quantifj required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplica- 
tion of.several ratios, is called a con^paund ratio* 

From the examples and illustrations now given we de- 
duce the foUovdng general 

for solving questions in compound proportion, or double 
rule of three, viz. — ^Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take awav two that are of the 
Mome kmdf and arrange them according to the directions 
given in simple proportion ; then, any other twa of the same 
kind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPI.BS FOR PBACTICfi. 

1. If 6 men build a wall 20 ft. long, 6 ft hi^, and 4 ft 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft high, and 6 ft. thidk ? Ans. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues, cost 16 £ ., what must be pajd for the 
frei^t of 50 tierces, each weighing 2 j- cwt, 100 leagues? 

iln^. 92iS. 11 s. 10;d. 

3. If 66 lbs. of bread be sufficient for 7 men 14 days, how 
much bread vrill serve 21 men 3 days ? Ans. 36 lbs 

TAe same by analysis. If ^ men consume 56 lbs. pf bread, 
1 man, in the same time, would consume ^ of 56 lbs. = 
^ lbs. ; and if he consume Af- lbs. in 14 days, he ^ould 
consume -^ of -i^ = || lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times f^ = 
^^i^ lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, 2l^ = 36 lbs., as before. 

Ans. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analysis. 

4. It 4 reapers receive $11*04 for 3 days*^ work, how 
majif men msiy be hired 16 days for $ 103*04 ? 

Atu» 7 men. 
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5. If 7 oz. 5 pwt of bread be bought for 4f d. when com 
u 4 f . 2d. pqr bushel, what weight of it may be bought for 
1 f . 2 d. when the price per bushel is 5 s. 6 d. ? 

Am, 1 lb. 4 oz» 3fJ^ pwts. 

6. If $ 100 gain $6 in 1 year, what will $400 gain in 
9 months? ' » l^ '^ -^ * ' .^ 

Note. Tb&s and thethi^ee following examples reciprocally 
prove each other. 

7. If $ 100 gain $ 6 in 1 year, in what time will $400 
gain $18? ^ ' ; .'• I . ,. 

8. If $ 400 gdin $ 18 in 9 nibnthfi, what is the rate per 
cent, per annum ? ' ' ' ^ 

9. What principal, at 6 percent per. aihn.ji will gain $ 18 
in 9 months? i ' j ' ' // 

10. A usurl$ pifc iml $75 atintei^s^aDd,'titthe end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he received interest 

Ans. 8 per cent 
11« If 3 men receive 8^iS.for 19^ days' work, how 
much must 20 men receive for 100^ days' ? 

Ang. 305 iS. Os. 8d« 
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QUESTIONS. 

1. What is proportion ? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

-4. What is the first term of a ratio called ? 5. the second 

term? 6. Which is tsd^en for the numerator, and which for 
the denominator <|f the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having three terms in a proport'jn given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12; 
In what denomination will the fourth term, or answer, be 
found ? 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is com^uiul 
proportion^ or double rule of tSxce^ ^ \^. ^©jo^fcX 
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£XEBCISiU9. 

1* If I buy 76 yds. of cloth for $ 113<17, what does it 
cost per ell English ? iin^. $ 1^861, 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 ; how much was that per yard ? 

u ; "■■ ' o ^^- j^o'so: 

3. A garrison had provision for 8 months, at the rate oi 
15 ounces to each person per day ; how much must be al 
lowed per day, in-order that the provision may last 9^ 
months? , / J / Am, 12|f oz. 

4. How much land, at $ 2'50 per acre, must be given in 
exchange for 360 acres, at $ 3'75 per acre ? 

- ' - ; I Ans, 540 acres. 

5. Borrowed 185 quarters of corn when the price was 
IQ s.; how much must I pay when the price is 17 s. 4 d! ? 

■ ' . : ,' ; / s Afis. 202|i. 

6.* A person, owning ^ of a coal mine, sells f of his shaxe. 
for 171ie. ; what is the whole mine worth ?'? Ans/'&SO^f 

7. If -I of a gallon. cost f of a dollar, what costs f of Si 
^un? -■. ^^.///T.; ■ .. . / -A Ans, $140. 

8. At 1^ ^. per'cwt, what cost 3J lbs. ? Ans, 10|^ d. 

9. If 4^ CAvt. can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

;. ; ^7 Ans. 907^ lbs. 
ilO. If the sun appears to move from east to west 360 de- 
grees in 24 hours, how much is that in each hour ? in 

each minute ? in each second ? 

^ '^ 'V' :- ^ rAns.tolasty 15" of a deg. 

1 1. If a family of 9 persons spend $ 450 in 5 months, how 

much would be sufficient to maintain them 8 months if 5 

persons more were added to the family ? Ans. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20tb, ^^ Supplement to Fractions^^^ dfford additi»gal examples 
in single and double proportion, shouJdNnore examples b€ 
thought necessary. 
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IT 98. 1. Two men own a ticket; the first owns J, and 
the second owns f of it •, the ticket draws a prize of 40 del* 
«/»; what 18 each man's shave of \!b<i moike;^^ 
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9. Two m.tn purchase a tidcet for 4 dollars^ of vflach one 

nays 1 doUaf} and tbe other 3 dollars ; the tichet draws 40 

/ dQltars; what is each man's share of the moQcy ? 

V 3. A and B bought a quantity of cotton ; A )»aid 100 

^ doilars, find B 200 dollars; they sold it so as to gain 30 

^ deUars i what were their respectiye shares of the gain ? 

^ The process of asceirtaining the respective gains or losses 
^ of individuals, engaged in joint trade, is call^ the Rule of 
y Fellowship. 

\ The money, or value of the articles employed in trade, is 
O called the Capital^ or Stock ; the gain or loss to be shared is 
^ called the Dividend. 

^ It is plain, that each matins gain or loss ought to have the 
same relation to the whole gain or loss, as his share of .the 
stock does to the te&o/e stock, 

^ Hence we have this Rule : — As the whole stock : to each 

inian's share of the stock : : the whole gain or loss : his share 
^ 9f the gain, or loss. 

^ 4. Two persons have a joint stock in trade; A put in 
$250, and B $350; they gain $400; what is each man's 
share of the profit? 

OPERATION. 
A's stock, $250 ) Then, 

Fs stocfe, ^0 I 600 : 250 : : 400 : 166*666§ dolls. A's gain. 
Whole stock, $600 ) 600 : 350 : : 400 : 2a3*3334 dolls. B's gain. 

The punil will perceive, that the process may be contract- 
ed by Gujtmg off an equal number of ciphers from the first 
and secendj or first and third terms ; thus, 6 : 250 : : 4 : 
166^666*, &c. 
It is obvious, the correctness of the work may be ascer- 
( tained by finding whether the sums of the shares of the gains 
; are equal to the wAo/egain; thus, $ 166*666f + $23.3*333^ 
= $400, wh^le gain. 

5. A, B and G trade in company ; A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain? ( $ 50' A's loss. 

Am. \ $ 57'i42f,B'alo3ft, 
( $142'867|,C'sloss. 

6. Divide $600 among 3 persons, so that their shares 
may be to eadi other as 1, 2, 3, respectively. • 

Ans. ^\Q^^ %»^^^^^^^%'^^' 
R 
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7. Two merchants^ A and B, loaded a shfp wiUi 500 
hhds. of mm; A loaded 350 hEds., and B the rest; in a 
storaii the seamen were obliged to throw overboard 100 ^ 
hhds.'| how much must each sustain of the loss? ^ 

Arts. A to, andBSOhhds. « 

8. Aand'B companied; A put in ^45, and took out f * 
of the gain ; how much did B put in ? Am. $ 30. ^ 

Note. They took qui in the same proportion as they put ^ 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths j 
of it? > 

9. A and B companied^ and trade with a joint capital of * 
$ 400 ; A receives, for his share of the gain, ^ as much as B ^ \ 
what was the stock ofeach ? 

/ ' . ( $ 133^333^, A's stock. 

^ ^"*' I $ 266'666|, B's stock. 

10. A bankrupt is indebted to A $ 780,,to B $460, and J^ 
to C $760; Ms estate is worth only $600; how must it ^^ 
be divided? ; ^ i * ' .^ X 

Note* The question evidently involves the principles of ^ 
fellowship, and may be wrought by it ^. 

Ans. A •$ 234, B $ 138, and C $ 228. 

11. A and B venture equd stocks in trade, ajid clear 
$164; by agreement, A was to have 5 per cent, of the 
profits, because he managed the concerns ; B was to have 
but 2 per cent. ; what was each one's gain ? and how much 
did A receive for his trouble ? '^ ♦ / ■' ■^^^ 

iljw. A's gain was $117442^, and B's $46,857f, and 
A received $ 70*285f for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if th€ profits anibunt to 15 per cenl.' yearly, what 

will be the profit accruing to 1 share? to 2 shares? 

—X- to 6 shares ? - — —to 25 shares? ,'. l/U 

L. ^ Aji$. to ike last, $450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $340 ; what will be the tax, on each share, 

necessary to raise the' sum ? oh 2 shares ? on 3 

shares ? — — on 10 shares ? , Ajw. to the lastj $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Ans. $ ^05 on a dollar, and $ 89 on $ 1780. 
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IT M. In jBtasesslng taxes, it is neeessftry to have an in* 

rentory of the property, both real and personal^ of the whole 
to WD, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
whole tax what the poUs amount to^ and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3. 
&c., to 10 dollars ; then on 20, 30, hcy to 100 dollarjB ; and 
then en 100., 200, &c., to 1000 dollars. Then, knowing the 
'nventory of any individual, it is easy to find the tax upon his 
)roperty. 

. 15. A certain town, valued at $64530, raises a tax of 
$2259'90; there ar , 540 polls, which are taxed $^0 
each ; what is the tax on ^ dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 X ^60 = $3249 amount of the poll taxes, and 
$2259^90 — $324 = 1935<90, to be assessed on property. 
$64530 : $1935'90 :: Cl : '03; or, i|f|^='03,taxon $1. 



TABI^B. 



dollfl. 

Tax on 1 is 
2 .. 



3 

4 
5 
6 

7 
8 
9 



doH*. 

«03 
*Q6 
*09 
42 

ns 

<18 
<21 
'24 
'27 



doHa. 

Tax on 10 

20 

30 

40. 

5b 

60 

70 

80 

90 



IS 



dolls. 

'30 
'60 
'90 
1'20 
1'50 
1'80 
2'10 
2'40 
2'70 



' dollt. doIU. 

Tax on 100 is 3' 



200 
300 
400 
500 
«00 
700 
800 
900 
1000 



6* 
9< 

18* 
21' 
24' 
27' 
30' 



Now, to find A's tax, his real estate being $ 1340, 1 find^ 
by the table, that 

The tax on - - r $1000 - - is - - $30' 
The tax on - - - 300 - . - - - 9' 

The tax on --- 40--..- r*20 



Tax on his real estate ----- - -r- 

In like manner I find ihe tax on his personal > 
property to be --------- j 

2 polls at '60 each, are _---.-- 



$40'20 

26'22 

1'20 



ATMwavx^ ^^n^^'i. 



196 FELLOWSHIP. IT 99, 100. 

16. Wbat will B's tax amount to, whose inv^tory is 874 
dollars real^ and 210 dollars |»6r<onail property, and who pays 
for 3 polls? Am. $34^32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $ 940 ? at $ 4657 ? Ans. to the last, $ 140'31, 

18. Two men paid 10 dollars for the use of a pc^ture 1 
month; A kept in 24 cows, and B 16 cows;^kow much 
should each pay? ', *; ^r 

19. Two men hired a pasture for $ 10 ; A put in 8 dows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? t ' . ' ' 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one^s stock hy the time he conttimes U in trade^ 
and use the product for his Jkare. This is called Double FeU 
hwship, Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 i 
months, and then takes out $ 80 ; at the close of the yeur, 
they find that they hare gained $ 95 ; what is the profit of 
each?.^ ' ' J C $43*711, A's share. 

' ' • ^'^" I $51*288, B's share. 

21. A, with a capital of $500, began trade Jan. 1, 1S26, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be dinded among the partners ? 

C $250, A's share. 

Ans, < $ 250, B's share. 

( $ 200, C's share. 

QUESTIONS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When iwie is regarded in- fellowship, what is it 
called ? 4. What is the method of operating in double 
fellowship ^ 5. How are taxes assessed ? 6. How is ' 
feUowsbip proved ? 



AlKIGATZON. 

It 101. Alligation is the method of mixing; two or more 
simples, of different qualities, so that Ihe compositioii may be 
(^ a mean, or middle quality. 

When the qwmiUies and 'prices of the simples are gi'ren, 
to find the mean price of the mi^Lture, compounded of ^em, 
the process is called AUig<Uion Medial, 

1. A fanner mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole^ ditided by the nunt' 
her of bushelsy mU give the price of one bushd, 

4 bushels, at 150 cents, cost 600 ceiits. 

3 .• at 70 210 

2 at 50 100 A^==: 101 Jets. Ans^ 

9 bushels cost 910 cents. 

' 2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
S lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans. 12-I9- 

3. A goldsmith melted together 3 ounces of gold 20- 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Am* 2H^ 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallouB of rum, worth 42 cents per gallon; what is a gal* 
Ion of the mixture worth ? Ans> 36t^ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the tnean temperature 
for that day ? 

It is plain this question, ^es not differ, in the mode, of its 
operation, from the former. Ans, 69-^- degrees* 

IF IIIA. When the tnean price or rate, and the prices or 
rates of the several simples are given, to find t)if^ proportiofU 
or tptcmtUies of each simple, the process is c^f^d AiUgatiim 
> AUemate: alligation altemate is, therefore, the revei«e oC ^ 
alligation medial, and may be proved \r} M* 
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1. A man has oats worth 40 cents per bushel^ which he 
wishes to mix with com worth 50 eents per bushel, so that 
die mixture may be worth 42 cents per bushel ; what pro* 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the pried 
of the oats, by just as much as it fell skort of the price oi 
the c6m, it is plain,^ he must have taken equal ^sanlUie9 of 
oats and com; had the price of th6 mixture exeeeded the 
price of the oats by only j- as much as it fell ^<^ of 
the price of the corn, the compound would hare required 2 
times as much oats as com ; and in all cases, the leas the 
difference between the price of the Tnixture and that of one 
of the simples, the greater must be the quantity of tJiai sm^ 
ple^ in proportion to ihe other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged^ they will, dh-ecilg^ express the 
relaJtwe quantities of each simple necessary to fonn the com- 
pound recpiired. In the above example, the price of the 
miocture is 42 cents, and the price of the oato is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 50 cents, which differs from th6 price 
of the mixture by S cents. Therefore, by exoihatiging these 
differences, we have 8 bushels of oats to 2 bushels of, eom^ 
for the proportion required. 

Ana. 8 bushels of oats to 2 bushels of com, or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats*, at 40 eents, 
is 320 cents; and 2 bushels of com, at 50 cents, is 100' 
cents ; then, 320 + 100 = 420, and 420, divided by the num- 
ber of bushels, (8 + 2,) z= 10, gives 42 cents for the price of 
the mixture, 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; wha*^ proportions of each must 
he mix, that he may sell Uie compound at 10 shillings per 
pound ? 

Here we have 4 simples ; but it is plain, that what has 
just been pjjoved of two will apply to any number of pairsj 
it in each pair the price of one simple is gredter^ and that of 
'the other less^ than the pT\c» of the mixture require#. 
Hence we have this 
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Th^ iftean rate and the several prices being reduced to 
the same denominatioD, — conned with a eontinMd Hn^ each 
pHee thai is debs than the mean rate wkh one or more that 
i» GKEATBR, and each price greater than the mean rate 
with one or more that is less. 

Write the difference between the MEAN rate, or price j and 
the price 0/ bach simple opposite the price mth which it is 
connected; (thus the difference of the two prices in each 
' pair will be mutually exchanged ;) then the sum of the differ- 
ences, standing against any price, witt express the relative 
QUANTITY to he taken of thai price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will -now apply the rule to solve the last question : — 

OPERATIONS. 
Or, 





Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
Idl hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and 11 s. In tibe second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 aM 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound? 

Ans. In the proportion of 2 lbs. at 8 and 10 cents to 6 
1In9. at 14 cents. 

Nate. As these quantities only express ihe proportions o. 
each kind, it is plain, that a compound of the same mean 
price will be form.ed by taking 3 times, 4 times, one half, or 
smrproportion, of each quantity^ Hence, 

Whfen the quantity of one 8ka]^e \» ^^«v^ ^«t %ci^w»s|^ 
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~rihe pnporHoMi quantities, by the above rule, we may say, 
A8 the PROPORTIONAL quantity : is to (he given quantity : : 
90 is each of the other PROPaRTiONAL quantities : to'the tcR' 
QUIRED quantities of each, 

' 4. If a man wishes to mix 1 gallon of brandy worth 
16 B. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much nim must he 

use? -• / / / ^ 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum; consequentlv, 1 gallon of 
brandy will require 2^ gallons of rum. . Ans. 2j- gallons. 

6. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
"pound wor& 10 cents >per .pound; what must be tbe prO" 
portions of each kind ? . . 

Ans. 2 lbs. of the 'first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

ojf the others ? if 4 lbs., what ? if 6 lbs., what ? 

if l*lbs., what? if 20 lbs., what? 

Alia, to the lastj 20 lbs. of the second, and 40 of the third. 

7. A merchant hsib spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound; 
.how much of each sort must he use ? / ' ' ' 

Ans. 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, bf no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70' cents per gallon ? Afis. 8f gallons* 

^""a man would mix 4 bushels of wheit, at $ 1*50 
per bushel, rye at $146, com at $^75, and barley 
at $^50, so as to sell the mixture at$ *84 per bushel; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fiiA with 
some 19, 21^ and 24 earats fine, iBo that the compou|id may 
be 22 carats fine ; what proportions of each must he use ^ 

Ans. 2 of the 3 first sorts to 9 of the last. 

11. If he use.i oz. of the first kind, how much must 
he use of the others? What would be the qu>»ntity of the 
compound? Ans. to last^ 7^ ountes* 

12. If he would have'ihe whole compound consist of 15 
oz.j how muck must he use of each kind ? — — if of 30 
pz», how much of each kind ? — — if of 37j. o?., how much ? 

Jos. toihe kat^h oz. of the %^ct^ ^nd 22^ o?. of the last 
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Hence, when the quantity of the compound is ^ven, we 
may ^kyy As the sum of the proportional qtumtUies^ found 
hy fike ABOVE RULE, is to the quantity REt^uiREO, so is each 
PROPORTIONAL quantity j found by the rule, to the Bt^quiRED 
juamity of EACH. 

13l a man would mix 100 pounds of sugar, some at 8 
cents^ some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2 + 2 
4- 6 = 10, and C2 : 201bs. at Sets, ^ 

^ io : 100 ::^2 : 20lbs. at lOcts* > ilns. 

( 6 : 60 lbs. at 14 cts. ) 

14. E^w many gallons of water, of no Value, must be 
mixed with brandy at $ 1'20 per gallon, so as to fill a ves- 
sel of 7^ gallons, which may be ^orth 92 cents per gallon ? 

Am, 17^ gallons of water to 57j^ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and 11 d. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per ib^ ^ bow many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five different answers. 

QUESTIONS. 

1. Wh?t is alligation ? 2. medial ? 3. the 

rule for operating? 4. What is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quantir 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of thcTfirbole compound is given, how do you find the quan- 
tity of each simple ? 



mJODECXMAtS. 

IT 103. Duodecimals ara fractions of a foot. The word 
is derived from the Latin word duodedmy which signifies 
twehe, A foot, instead of being divided aec{ma% into ten 
equal parts, is divided duodecmaUy into (toeZue eo^^^'^^s^% 
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. called tncfteVy or primes^ marked thus, j(^). Again,' each .of 
^ese parts is conceived to be divided into twelve other eqyal 
parts, called seeondsj (''). In like manner, each second Is 
conceived to be divided into twelve equal parts, called tAtrcb, 
(*") ; each third irto twelve equal parts, called JovrtfiSj 
\"")\ and so on to any extent 
In this way of dividing a foot^ it is obvious, that 

1' tncA, or /irtf7i€, is r r - - - - iV of afoot 
1" second is -j^ of ^, - - - = -rir of a foot 
1'" third is ^ of ^ oi t^, - - =r y,^ of a foot 

1"" fourth is 1^ of -j^f of i^y of tV> = yiyfy^ of a foot 
1'"" fifth is tV of tV of a of tV of t^, = yrVs 3? of a foot, &c 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination n x frkjii ^g 
i of a greater J as in the following ^ 

TABiLE. 

12"" fourths make 1'" third, 
12'" thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12' inphes, or primes, 1 foot 

Note. The marks, ', ", "', "", &c., which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring marfmces and , 
sfilids. 

1. How many square feet in aboard 16 feet 7 inches long,^ 
and 1 foot 3 inches wide ? 
JVbte. LengUi X breadth == superficial contents, (IT ^6.) 

OPERATION. 7 inches, or primes, = ^ of a 

LenalK 16 7' ^^^^ *°^ ^ inches = ^ of a foot; 

Breadfh, I 3' ;^nsequently, the product of T'X 

' 3' = T^ of a foot, that is, 21" 

4 1' 9" =1' and 9" ; wherefore, we set 

16 7' down the 9", and reserve the 1' 

' to be carried forward to its proper 

Afis. 20 8' 9" place. To multiply 16 feet by ? 
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is to Uke^^ of ^ = tf) that is, 48' ; and the 1' which we 
reserved makes 49', == 4 feet 1' ; we therefor^, ^ei down 
the .1', and carry forward the 4 feet to' its * proper place. 
Then, multij^lying the multiplicand hy the 1 foot, in the mul- 
tiplier, and adding the two products together, we obtain the' 
Answer^ 20 feet, 8', and 9"i . 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro-; 
duct of any two denominations. . This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any two dmomimitions wiU always be oj the denom" 
nation denoted by the sum: of tReir indices. Thus^ in the 
above example, the sum of the indices of *T X 3'^ is" ; con- 
sequently, the product is 2t*" ; and thtis primes multiplied 
by jorime^ will produce seconds ; primes multiplied by ^econdtf 
produce thirds; fdto-ths intlltiplie^ by ^^ produce ninths^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand ^r9/ by the feet oT the multifdier^ then by the 
inches, &c., thus :— 

16 ft X 1 ft. =zi6 ft., and T X 

rft. == r'. Th^, 16 ft. x' 3' = 48 

_^ =;= 4 ft, and 7' X 3' = 2J" = 1' 9". 

"^ " The two products, added together, give 

.// foF the Answer j 20 tt. 8'"9"^ as before. 



ft' 
16 

1 



3'^ 



16 
4 



7'; 
1' 



20 8'- 9" 



2. ETbw many solid feet in a block iS ft. S' long;^ iVt. 6' 
wide, and 1ft. 4' thick? 



OPERATION. 

Lengthy 15 8^ 
BreaMi^K 1- 5'.' , 



15 8' 
6 6' 



I// 



The length^ multiplied fey the 
breadth, and that product ; by the 
thickness, gives the soUd con^ 
teritSy (U 36.) ." 



22 2<; V^ 



Thickness.'^ 1 4' 



22 2<^ 4'/' 
7 4' 9" 4'" 



Ana. 29 T 1 



// 
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From these examples we derive the folloTrin|^ Bulb :^-». 
Write down the denominations as compound numbers^ and 
m multiplyiag remember, that the product of any two de- 
naminations will always be of that denomination denoted by 
the sum of their indicea. 

EXAMPI.es fob PRAei*iCB^ 

3. How many square feet in a stock of 15 boards, li ft, 
8' in length, and 13' wide ? Am. 205 ft. KK. 

4. What is the product of 371 ft. 2' 6" miUtiplied by 
181 ft. 1' 9" ? Am. 67242 ft. 10' 1" 4'" 6"''. 

Note. Painting, plastering, paving, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident^ will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in heighti 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides i) bow many square yards did he paint ? 

Am. 65 yds. 5 ft. 8' 8". 

6. There is a room plastered, the compass of which is 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Am. 39 yds. 3 ft. 4' 6". 

7. How many cord feet of wood in a load 8 (ket long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Am. 7 cord feet 

8. In a pile of wood 176. ft. in length, 3 ft. 9' wide, and 
4 ft. 3' high, how many cords ? 

Ans. 21 cords, and 7:^^ cord feet over^ 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ *40 per cord foot ? 

Am. 4f cord feet, and it vnll come to $ 1*75. 

10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft. 8' in height? and what will it cost at $ 1^2 
per cord ? 

Am. 1 cord and 244 cord feet, and it wUl come to 
$2*62^. 

IT 104. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimals of 2l foot. For this pur- 
poge, make a rule or scale 4 feet long, and divide it into feet^ 
«ac/ each foot into ten ecjual patta^ Ou oikft^nd of the rulc; 



%-t04^ 105. iNVOLutxasr. SM 

« ■ 

£>r 1 foot, let each of these pai1$ be divided into 10 other 
equal parts* The former division will be lOths, and the iat* 
ter lOOths of a foot. Such a rule will be found very con* 
venient for surveyors of wood and of lumber, for painters, 
)oiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no othe** than so many 
operations in decimal fractions. 

^ 11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2^6 feet kt vndth ? and what will be its cost, at 75- cents per 
square foot? Ans. 11*7 feet; and it will cost $8'776. 

12. How many cords in a load of wood 7'5 feet in length, 
3«6 feet in width, and 4*8 feet in height ? Ans. 1 cord,l^ft. 

13. How many cord feet in a load .of wood 10 feet long, 
3'4 feet wide, and 3*5 feet high ? "^ Ana, 7^ 

QUESTIO^rS. 

1. What are duodecimals ? 2. From what is the word 
derivedl 3. Into how many parts is a foot nsualiy divided, 
and what are the parts called ? 4. What are the other de 
iiominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are 'the contents of a surface bounded by straight lines 
found ? 8. How are the contents of a solid found ? 9. How 
is it known of what denomination is the product of any t(vo 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



iivvoxiVTxoiir. 

IT 106. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a eertain 
number of times. The products thus produced are called 
the poweri ^^ ^^ given number. The number itself is called 
the first power, or root. If the fiarst power be multiplied by 
itself^ the product is called the second power or s^uxre ; u 
the square be multiplied by the first power, the product w 
called the third power, or cube^ &c. ; thus, 

5 is the root, or 1st power, of 5. 
6X5= 25 is the 2d power, or square, of 6, =6* 
5x6X5=125 is the 3d power, or cube, of 6, =68 

5X5X5X5=625 is the 4th power, ot\i\ojfysA\v>X^,^^^'fc^=^^ 
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The number denoting the power is called the mdex, or 
esq^ofneni; thus, 5* denotes that 5 is raised or involved to 
the 4th power. 

1. What is the square, or 2d power, of 7 ? Ans: 49. 

2. What is the square of 30 ? Ans. 900: 

3. What is the square of 4000 ? Ans. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ans, 64. 

5. What is the cube of 800 ? Ans. 512000000. 

6. What is the 4th power of 60 ? Am. 12960000. 



7. What is the square of 1 ? 
of4? 



^im 



of 2? 



of 3? 



8. What is the cube of 1 ? 
— of 4? 

9. What is the square of f ? 

10. What is the cube of f ? 
il. What is the square of i ? 
12. What is the square of 1^5 ? 



Ans. 1, 4, 9, and 16. 
- of 2 ? ^--^ of 3 ? 
Ans. 1, 8, 27, and 64. 
-.of t? * ^of i? 



^^' h ii> a^d ^. 
-off? of J? 

- the 5th power of ^? 
Ans. ^, and -g^. 
-^ — the cube ? 



Ans. 2'26) and 3^375. 

13. What is the 6th power of 1'2 ? Ans. 2'985984* 

14. Involve 2J to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2^ = |^ ; or 
it may be reduced to a decimal ; thus, 2^ = 2^25. 

Ans.J^^ = 2om. 

15. What is the square of 4| ? • Ans. J^^ == 23ff . 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401. 

17. How much is 9^ ? 6^ ? 10* ? 

Ans. 729, 7776, lOOOO 

3«r 4»? 5»? 



18. How much is 2^ ? 
6B ? 10» ? 



Ans. to lasty 100000000. 



The powers of the nine digits, from the &rst power to the 
fifth, may be seen in the following 

TABLE. 

or l8t i'ov^eratl t ^ | 3 | 4 1 ' i^ [ gT ^ 



I Roots 



iSquares 
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IT 106* Evoluiiony or the extracting of roots, is the me^ 
thod of finding the root of any power or number. 

The rooty as we have seen, is that number, whicb^ by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cvie^ or third root^ is a num-> 
bcr which, being cubed or involved to the 3d power, will 
produce the given number: thus, the eqiuwe root of 144 is 
X2, because 12^ = 144 ; and the cuhe root of 343 fa 7, be- 
cause 7^*, that is, 7 X 'y X 7, == 343 \ and so of other num^ 
^ers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of dedmohj we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, arc 
called rational numbers. 

The square root is indicated by this character ^ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed s/%1 ; and the 5th root of 7776,v^7776. 

Wlien the power i^ expressed by several numbers, with 
the sign -j- or — between them, a line, or mncuban^ is dra^vn 
from the top of the sign over all the parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 



BZTRACTZOIV OF TBB SQUAZUB 

ROOT. 

r 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro^ 
duce the given number. 

1« Supposing a man has 625 yards of car^^eti!^^^ ^ ^^ts^'V 
wide, wnat IS die length of one s\^e ol ^ %Q^«t^ "t^^swv^*^^ 
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floor of which the carpeting will cover ? that is, what is one 
side of a square, which contains 625 square yards ? 

We have seen, (IF 35,) that the contents of a square sur 
face is found hy multiplying the length of one side into it- 
self, that is, hy raising it to the second power; and hence, , 
having the contents (625) given, we must extract its sqinoare 
rooi to find one side of the room. 

This we must do hy a sort of trial : and, 
1st We will endeavour to ascertain how many figures 
tiere will he in the root This we can easily do, hj point- 
ing off the numher, from units, into periods of two figures 
each; for the square of any root always contains just twice as 
many, or one figure less than twice as many figures, as are 
in the root ; of which truth the pupil may easily satisfy him- 
self hy triaJ. Pointing off the numher, we find, that the 

root will consist of /U70 figures, 
a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6^ 
(hundreds.) The greatest 
square in 6 (hundreds^ we 
find, by trial, to he 4, (hun- 
dreds,) the root of which is 2,. 
(tens, = 20 ;) therefore, we 
set 2 (tens) in the root The 
root J it will be recollected, is 
OTie side of a square. Let us^ 
then, form a square, (A, Fig. 
1.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
^ The contents of this square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring* 
lag down the netX period by the side of the remainder 
making 225, as before. 



OPERATION. 

625(2 
4 

226" 



Fig. I. 
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3d. The square A is now to be enlarged by the additkm 
of the 225 remaining yards ; and, in order that the figure 
may retain its square fomiy it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -}- 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, == 2 tens, is the length of <me 
side of the figure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

46)225 
225 



Fig. II. 

90 yds. 



to. 



The divisor, 4, ( tens,) 
is in. reality 40, and we 
are to seek how many 
times 40 is contained in 
22£^, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
5 yds. light hand figure of the 

dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that », the 
breadth of the addition, 
- to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square; for 

__^_^ there is still wanting, in 

jJOydn. 5yda. ^hc comcr D, a small 

square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor^ 40, that is, place it at th6 
right hand of the 4, (tens,) making it 45; and then the whole 
divisor, 45, multiplied by the quotient, 5, wiU give the eon- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work i^ done. Con- 
Bequently, Fig. II. represents the flioor of a square roomi^ 25 
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yards <m ft side, which 625 square yards of carpeting mil 
exactly cover. 

The proof may be seen by adding together the several 
parts of the figure, thus : — 

The square A contains 400 yards". 

The figure B 100 Or we may prove it 

C 100 by involution, thus : — 

D 25 25 X 25 = 625, as be- 

Proo/, x625 

From thU example and illustration we derive the following 
general 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another 6ver the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and cklso at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure of the root, and 

• subtract the product from the dividend; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor^ and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the Ubst 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance firom the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
m anj period of decimals, it may be supplied by a cipher. 
ft Js plain J the r90t must alw^iys consist of so many integers 
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•ad decimals «8 tkere are periods bdon^og to each in the 
giyeii Bumber. 

EXAMPIiES FOR PRACTICE. 

2. What is the square root of 10342656 ? 

OPERATIC»i. 



• • . • • 



/ ■ ' 

,4 ■ ■ 


10342656 ( 3216, Am. 
9 

62)134 
124 


*■ T -. 


641 ) 1026 
641 


> ■ 


6426 ) 38556 
36556 



3. WHat is the square root of 43264 ? 
. '^ L OPERATION. 

■ ■■ V .; ^ ... 

43264 ( 208, An$. 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Asia. 999 . 

6. What is the square root of 23^^09 ? . - . . Am. 16^3* 

6. What is the square root of 964'^1 92360241 ? 

' / Am. 31*06671. 

7. What is the square root of '001296 ? Ans. '036. 

8. What is the square root of *291p ?, , Ans. *54. 

9. What is the square root of 36372961 ? Ans. 6031. 

10. What is the square root of 164 > Ans. 12*8 +. 

IF 108. In this last example, as there was a remainder, 
after bringing down all the ngares, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned de- , 
gree of exactness ; but the pupil will readily perceive, that 
he can never, in this manner, obtain the precise root ; for the 
last figure in each dimdend yn}\ alwv}% \>^ ^ ^a^^x^%»^^'^s^R. 
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last figure in each <liouor is the same as the last ^ooImnI 
figure ; but no one of the nine digits, multiplied into itself 
produces a number ending with a cinher ; tiierefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3 ? Ans. 1*73 -^-. 

12. What is the square root of 10 ? Ans. 346 -]-. 

13. What is the square root of 184'2 ? Ans. 13'67 +. 

14. What is the square root of J ? 

Note. We hare seen, (IT 105, ex. 9,) that fractions are 
Bquared by squaring both the numerator and the denomina* 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Ans, g« 

15. What is the square root of i^ ? Ans, f . 

16. What 16 the square root of ^^ ? Ans. •^. 

17. What is the square root of -ft^? Ans. -^ = J. 

18. What is the square root of 20^ ? Ans. 4 J. 

When the numerator and denominator are not extict 
squares^ the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of f = *75 ? Ans. *866 +. 

20. What is the square root of ff ? Ans. '912 -f • 



8UPPXJS»nWT TO TBS SQUARE ROOT. 

<iUEST10NS« 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power r 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number? 10. a 

rational? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods oi 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
^gure of the dividend ? 16. Why do we place the quotient 
^^e to the right hand oi tVie dmww^ \^. How may w*» 
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Ktnre the woik ? 17. Why do we point off mixed numbers 
th ways from units? 18. When there is a remainuer, 
bow may we continue the operation ? 19. Why can we 
nerer obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions? 



CXBRPISES. 

1. A general has 4096 men ; how many must he place in 
rank and fiie to form them into a square ? Ana. 64. 

2. If a square field contains 2025 square rods, how m:iny 
rods does it measure on each side ? Ans. 45 rods. 

Si. How many trees in eacli row of a square orchard con- 
taining 5625 trees ? Ana, 75. 

4. There is a circle, whose area^ or superficial contents, 
is 51S4 feet ; what will be the length of the side of a square 
of equal area ? \^5184 = 72 feet, Ana. 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B ^ oners him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

. t t ^ ^ / ' Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how mudi will the side of a square field measure, contain- 

hig 4 times as much ? /\/20 X 20 X 4 = 40 rods, Ana.. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ?• 36 times as 

large ? Answera, 10 ft ; 15 ft ; 20 ft ; 25 ft. ; and 30 ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If tlie field hie divided in the middle, it will form 
two equal squares. 

Ana. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances,. 784 apple trees,, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ana. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is f as much as the length. \ re- 

* guired itM dimensJonA. JSsa. \Ki\s^ Vk 
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11. There u a circle, whose diameter ia 4 incites ;' what is 
the diameter of a circle 9 times as large ? 

Note, The areas or contents of circles are in proportion 
to the squares of their diametersj or of their circumferences^ 
Therefore, to find the diameter remdredj square the pres 
diameter, multiply the square by tne given ratio, and the 
squai'c root of the product will be the diameter required.. 

\/4 X 4 X~9 = 12 inches, Am. 

12. There are two circular ponds in a gentleman's pleasure 
l^ound ; the diameter of the less is 100 feet, and the greater 

* IS 3 times as large ; what is its diameter ? Ans. 173^24- feel. 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one ^ as large ? Am. 6 inches^ 

^ 109. 14. A carpenter has a large wooden square ; oa^ 
part of it is 4 feet long, and fhe other part 3 feet long ; what 
is the length of a pole, which will.just reach from one end toi 
the other ? 

A , Note. A figure of 3 

/ sides is called a triangle^ 

y^ b and, if one of. the comers 

I be a square corner^ or right 

e angU^ like the angle at B 

I in the annexed figure, it is 

^ called a right-angled triam 

ghj of which the square 

c "iSw! B of the longest side, A C> 

(called the hypotenuse,) 
is equal to the stm of the squares of the other two sides, A B 

endBC. 

42 = 16, and 3^ r= 9 ; then, /^9+l6 z=i6 feet. Am. 

15. If, from the corner of a square room, 6 feet be me*- 
' sured off one way, and 8 feet the other way, along the sides 

of the room, what will be the length of a pole reaching from 
point to point ? Am. 10 feet., 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? ■ 

Am. 40 feet. 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
fte width of the ditch ? Am, "24 feet, 

18, Tb 'addc and ditch gi^en^ required the wall, s 
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19. The distance between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, above the beam 

' on which they stand, is 12 feet ; required the length of each 
rafter. An». 20 feet. 

20. There is a bu^b^g 30 feet in length and 22 feet in 
width, wid the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what ~^ 
is the distance from the foot of the post to the corners of the 
eaVes ? and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaching to the middle of 

one end ? and a rafter reaching to the comers of the eaves ? 

Answers^ in order^ 20 ft. ; 16'62 + ft. ; 18*86 + ft. ; and 
22'36 + ft. 

21. There is a field 800 rods long and 600 rods wide , 
what is the distance between two opposite comers ? 

■■' / ' ^^ Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? /^ > / * - 

AnswerSy 120 rods ; and 169'7 -j- rods. 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre froi^a each corner ? Ans, 28'28 -\- rods. 

y . - ■ ^ . ^ . •■in • ■ ■ ■ I I I I 1 1 II ■ II 1 1 1 

^ S2C^t(ACTzoiir or vhb cubb 

ROOT. 

^ It liO. A solid body, having six eqiud sides^ and ehch of 
the sides an sxact square j is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the^ 
lengthy breadth and thickness of such a body are all alike ; conr 
sequently, the length of ohe side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 
• Hence it follows, that extracting tne cvbe root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents wilt be equal to the given 
number of feet. 

1. What are the solid contents of a cubic block, of which 
each side measures 2 feet ? Ans. 23 = 2X2X2 = 8 feet 

2. How many solid feet in a cubic bVock^taj^^'swxvssj^ti'v^^^ 
on each »ide? " Ans. ^"^ 
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3. How mauy [fstt b length is eocli sioe of a cu bic block, 
containing I2S solid feet? Ant. 4^125 = 5 feet. 

Note. The root may be found by trial. 

4. Wbat is tbe side of a cubic block, containmg 64 solid 

feet ? 27 solid feet ? 216 aim feel ? 612 solid 

feet? Answen, 4ft.; 3ft.; eft.; ajidSft 

6. Supposing ■ man baa 13624 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes to pile them up in 
a cubic pile ; wbat will be the length of each side of such 
a pile ? 

It is evident, the answer is fountTby extracting the cube 
root of 13824 ; but thii number is so large, that we cannot 
go easily find the root by trial as in the former examples ; — 
We will endeavour, however, to doit by a tort of Irial; and, 
1st. We will try to ascertain the number of figures, of 
which tbe root wUl consist This we may do by pointing 
the number off into periods ol three figures each (IT 107, ex. 1.) 
_ Pointing off, we see, the 

root will consist of two figures, 
a ten and a wul. Let us, then, 
seek for the first figure, or 
tens of the root, which must 
be extracted from the \eR 
hand period, 13, (thousands.) 
The greatest cube, in 13 
(thousands) we find by trial, 
or bv the table of powers, (o bn 
S, (thousands,) the root of 
which is 2, (tens;) therefore, 
we place 2 (tens) in the root. 
The root, it will be recollect- 
ed, is one side of a cube. Let 
us, theu,formar^be, (Fig. I.) 
each side of wliicb shall be 
supposed 20 feet, expressed 
by the root now obluned. 
The contents of this cube are 
20 X 20 X 20 = 8000 solid feet, 
which are now disposed of^ and whidi, consequently, are to 
be deducted from the whole number of feet, 13824. 8000 
taken Avm 13824 leave S824 feet This deduction is most 
readily performed by subtiaclVn:^ ihe cubic number, 8, or 
1^ cii6e of 2, (the figure ni theiooV ^«.b&^ fewB&^ fewa. 



13824(2 
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3000 /of, CmleaU. 
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tbe period {3, (thonsaada,) and bringimg down the next pe- 
tiod hj tlie ude of the remainiJer, makiug fi824, u before. 

2d. The cubic pile A D !s now to be enlarged by the «1- 
ditiun of 6824 sofid feet, end, in order to preserve the cubic 
form of the pile, the ulditiou must be made on one half of 
ilB aides, that in, on 3 sides, a, b, aud c. IVuw, if the 6824 
solid feet be divided by the Bqiiare contenta of these 3 equal 
sidei, that is, by 3 times, (20 X 20 — 400) = 1200, the quo- 
tient will be the thickness of the aJdition made to each of 
the sides a, b^ e. But the root, 2, (tecs,) already fouud, is 
the length of one of these sides ; we therefore square the 
root, 2, (lens,) =20 X 20 = 400, (or the iqmre eontents o[ one 
Bide, and multiply the prodnct by 3, the number of sides, 
4(H) X 3 = 1200 ; or, which is the Bamfi in effect, and more 
convenient in practice, we maysquaxe the 2, (teijs,) and mul- 
tiply the product by 300, thus, 2 X2=4,and4 X 300=1200, 
for the divisor, as before. 

The divisor, 1200, is con- 

OFERAnON-CONTlNUED. tabed in the dividend 4 times ; 



° to each of the three sides, a, 

Diy»/r, 1200)5824 Dividend, b, c, and 4 X 1200 =: 4800, ia 
4S00 ^^ solid feet contained in 

960 these additions ; but, if we 

64 look at Fig. 11., we shaU per- 

gggj ceive, that this additipu to the 

3 sides does not complete the 

^^^^00 cube ; for there are deficiencies 

in the 3 comers n, «,-«. Now 

„ 11 the length of each of these 

deficiencief is the same as the 

so length of each side, that is, 2 

(tens) = 20. and their wiikh 

aud thirhiesa are each equal to 

the last qv4)tient figure, (4) ; 

their conlenU, therefore, or 

3a the number of feet required to 

so JiU these dtRciencics, will be 

found by multiplying the ffunre 

o.ftbelastquotientftgiire, (4*) 

= 16, by the length of aU the 

deficiftttcvftt^ftviXifti 
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die length of each side, which is expressed by die foimer 
quotient fisure, 2, (tens.) 3 times 2 (tens) are (tens) = 
60; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (tens,) by 
30, thus, 2 X 30 ^60, as before; then, 60 X 16 = 960, con- 
tents of Qie thji,c deficiencies n, n, n. 

Looking at Fig. III., we 

Fio. in. perceive tliere is eUU a de- 

20 J, 4 ficiency in the corner where 

' the last blocks meet This 

* deficiency ie a cube, each 

^ side of which is equal to the 

last quotient figure, 4. The 

jQ cube of 4, therefore, (4X4 

X 4 = 64,) will be the solid 

K contents of this comer, which 

in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -^- 
960 + 64 = 6824, will make 
the subtrahend, which, sub- 
Fin IV tracted from the dividend, 
leaves no remainder, and the 
S4 fat. work is done. 

Fig. IV. shows the pile 

which 13824 solid blocks ol 

one foot each would make, 

.when laid together, and the 

root, 24, shows the length of 

» one side of the pile. The 

correctness of the work may 

be ascertained by cubing the 

- _ side now found, 24», thus, 24 

** -Z^- X 24 X 24 = 13824, the 

given number; or it may be proved by adding togediei 

*fae contents of all the several parts, thus, 

FuL I 

8000 = contents of Fig. I. 
4800 = addition to the sides «, ft, and c. Fig. 1- 
960 = additioT CO fill the deficiencies n, n, n, Fig- II. 

64 = additiai » fill the comer «, e, «, Fig. IV. 

i5S24 = conuP^ rf the wVw>IS pU^ Fig. IV., 34 feet on 



iriiOiT IBXTRACTION OF TK£ CUBS ROOT. £19 

JFVom the fore^iomg exaaijie and Ubutration we derive the 
following 

RVJLE 

rO& EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figupea» 
each, by putting a point over the unit ^^gnrej and every third 
figure beyond me place of units. 

II. Find the greatest cube in the left hand period, and pu^, 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dimdehd, 

lY. Multiply the square of the quotient by 300, calling i; 
the divisor. 

V. Seek how many times the divisor may be had in the 
dividend, and place the^. result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former /^r;tre ox fiymes of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the svXh 
frahend, 

y II. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in , 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, as in the square 
root. 

Note 3. The pupil will perceive that the number which 
we call the divisor ^ when multiplied by the last quotient 
figure, does not produce so large a number aif the real sub- 
trahend ; hence, the figure in Uie root must frequently be . 
9iiMller than the quotient figure. 
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•r 

SXAMFI^BS FOB PBACTICX^ 

6. What it the cufcc rcM>t of 18608^7 ? 

OP^ATION. 

i860867(12a iini.. 
I 



1» X 300 == 300 ) 860jir*( BipWeii*. 

"" 600 
fi» X I X 30 = 120 

33 = a 

728 Jifg^ Sahtrahendi 

12» X 300 = 43200 ) 132867 »0C(wrf X>«wtol!* 

129600 

3« X 12 X 30 = 3240 

3« = 27 

1:32867 seicimi SiAtrahfBfuk 
QOOOOO 

7. What is the cube coot of 373248 ? Ans. 72k 

8. What k the cube root of 21024576 ? Ans. 276.. 

9. What is the cube root of 84^604519 ? Ans. 4'39. 

10. What is the cube root of '000343,? Ans. *07.. 

11. What is the cube root of 2 ? . Ans, 1*26 +. 

12. What is the cube root of J^> . Am^ f«. 
Ncie. See IT 105^ ex. 10, and^lf 108, ex. Ic*. 

13. What is the cube root of ^ ? Ans. f 

14. What b the cube root of ^^^ ? Ms. ^ 

15. What is the cube root of -^ ? AnSs ^\2B -f-. 

16. What is the cube root of ^ I Ans. i* 



SUVPXiXaMD3irT TO TBSl QIFBB VLOOT. 

QUCSTIOKS. 

1. What is a cube ^ 2. What is UBderstood by tihe 
cube root ? 3. What is it to e3:tract the cwbe root ? 
4. Why is the square of tfle quotient multiplied by 800 
for a divisc^^? 5. Wliy, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 361 
times the former figure of the root? 6. Why do vre 

cube the quotient figure ? *t. Hov do yre prove tl|« 

operation ? 
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EXERCISES. 

I. What is the side of a cubical mound, equal to one 28^ 
feet long, 216 feet broad, and 48 feet high ? Ans, 144 feet 

2; There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Ans, 8 feet. 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans, 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet; 
what w5uld be the side of one containing 27 times as much ? 
— 64 times a3 much ? 125 times as much ? 

Am. 15, 20, and 25 feet 

5. There is a cubicjJ box, measuring 1 foot on 'each 

side ; what is the side of a box 8 times as large ? 27 

times ? — 64 times ? Ans. 2, 3, and 4 feet 

IF 111, Hence we see, that the sides of cubes, are as the 
cuh^ roots of their solid contents, and, consequently, their COU" 
tents are as the cubes of their sides. The same proportion is 
true of the similar sides^ or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, he 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3^ : 6^ ^tt^. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3Hnches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $6, 
what is the value of a globe 1 foot in diameter ? 

; ^ - - Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter; how n\any of the 
smaller globes would it take to make 1 of the larger ? 

Ans.64£>00. 

10. If the diameter of the sun is 112 'times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans. 1404928. 

II. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? ^tz^.- 79000 miles. 

12. There tre two planets of equal denlsity ; the diameter 
c^ the less is to that of iLe brger as 2 to 9 ; what is the ra- 
tio of Aeir solidities? Ans. ^irS^\ ^T^%3ik%Vci^t«^ 

T* 



at ARITHMBTICAIi PROGRESSION. irill,llJB. 

Note. The roots of most powers may be found by tlie 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the squtire root; the 8th root is the square root 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 5tb, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc« 
cur, and, when they do, the w^ork is most easily performed 
by logarithms ; foe, if the logarithm of any number oe divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



tr lid. Any rank or series of numbms, more than two, 
mcreasmg or decreasing b} a constant difference, is called an 
Arithmetical Series j or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they^are formed by a continual subtraction of the com«^ 
mon difference, they form a descending series* 

Thu« J ^' ^* ''^j ^> 11> ^3> 1^> ^^' ^8 *^ ascending series^ 
^' ( 15, 13, 11, 9, 7, 5, 3, &c. is a descending series. 

The numbeis which form the series are called the terms 
of the series. The first and last terms are the extremes^ and 
the other terms are called the meam. 

There are five things in arithmetical progresaon, any three 
of which being given, the other two may be found :-^ 

1st The /Ir«/ term. 

2d. The Utst term. 

3d. The number of terms. 

4th. The common difference* 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 

first yard, 7 cents for the second, 10 cents for the tliird, and 

so on, with a common difference of 3 cents ; what was the 

cost of the last yard ? 

As the common difference^ 3, is added to every yard except 

the last, it is plain the lost y wd m\x^l be 99 X 3, == 29T 

cents, more than the first yard. A'i«.^^\ <j<fxvVfe. 
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Hence, when (he first term^ the common difference^ and Am 
number of termsj are giveuy to find the last ferm,— Multiply fJie 
number of terms, less 1, by the common difference, and add 
the first term to the product for the last term* 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans, 301. 

3. There are, in a certain triangular field, 41 rows of 
com ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Ans. 81 hills. 

4^ A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1^06, in 2 years to $1^12, 
and so on, in arithmetical progression, with a common dif- 
ference of ji ^06 ; what would be the amount in 40 years ? 

Am. $3<40. 

Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
vrvndpal is the jir9/ term, the last anumrU is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro* 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was Uie common increase of the priee on 
each succeedijdg yard ? 

This question is the reverse of example 1 ; therefore, 
301— 4 = 297, and 297 -f- 99 = 3^ common ^fference. 

Hence j when the extremes and number of temts are given^ 
to find the common difference^ — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6* If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? *« Ansm 4. 

7. If a man puts out $ 1, at simple interest, for 40 years^ 
and receives, at the end of the time, $ 3'40, what is the 
rate? ; J; 

If the extremes be 1 and '3^40, and the number of terms 
41, what is the common difference ? Ans. ^06. 

8. A man had 8 sons, whose ages differed alike; the 
fiyoungest was 10 years old, and the eldest 45; what was 

the common difference of their ages ? ' Ans* 5 Y^^n* 



^y^ 
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9. A man bought 100 yards of cloth in arithmetical series^ 
he gave 4 cents for the first yard, and 301 cents for the Uut 
yard ; what was the average price per yard, and what, was 
the amount of the whole ? 

Since the price of each succeeding yard increases by a con- 
zimA exceaa^ it is plain, the average price is as much less than 
the price of the last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first and 
last price is the aoerage price. 

One half of 4 cts. -|- 301 cts. ^. 162^ cts. = average ^ 
price ; and the price, 152^ cts. X 100 =: 15250 cts. = > Ans. 
$152^50, whole cost ) 

Hence, when the extremes and the number of terms are gwen^ 
to find the' sum of all the termsj — Multiply ^ the sum of the ex- 
teemes by Ae number of terms, and the product Will be 
the answer. _;) i^y^ ■ .v •'" "~' '' • ^ --' '^ 

10. If the extremes oe 5 and 605, 9nd the number of 
terms 151, what is the sum of the series ? Ans. 46055. 

11. What is the sum of the first 100 pumbers, in their 
natural order, that is, 1, 2, 3^, 4, &c. ? 5 O' ^ /U'^'Ans. 6050. 

12. How many times does a common clock strike in 12 
hours? > ^ s . .' - Ans. 78. 

13. A man rents a house for $ 50, annually, to be pud at 
the close of each* year; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without inteiest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$50 for 19 years = $ 107. 7 ' 

If the first term be 50, the last term 107, and the number 
of terms 20,^ what is the sum of the series ? Ans. $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being iif arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent simple interest 1 Ans. $ 7§00. 

15. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side ojpposite, contains 81 hills; iiow^ 
many hills of com in the field ? Asa. 1681 hills* 
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16. £f a tnangular piece of land, 30 rods iii length, be 21 
]K)ds vf^de at one end, and come to a point at tli,e omer, whit 
number of .square- rods does it contain? Ans. 300.. 

17. A debt is to be discharged at II several payments, 
lA arithmeticaL series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? . ' .. ,. ■ . th;^ coi;cuaoii dlite her. 
tween the several payments ? >> ^ ; - ' - • 

Ans. whole debt, $ 440.; commoa difference, $ 7. 

18. Wh^t is the sum of tjie si^ries 1, 3, 5, 7, 9, &c., to 
1001 ? i ? / ;< 3 L' Ans. 251001. 

Note, By the reverse of the rule under ex. 5, the differ^, 
enceoftke extremes 1000, divided by the common difference 2^ 
gives a "quotient, which, increiused by 1, is the number of^ 
terms =z 601. 

19. What is the sum of the arithmetical series 2, 2^, 3, 
3i, 4, 4^, &c., to the 50th term inclusive ? Ans, 712J, 

20. What is the sum of the decreasing series 30, 29f ; 29^, 
29, 28f , &c., down to ? 

Note, 30 -h 4 4- 1 = dl> number of terms. Ans, 1365. 

QUESTIOBfS./ / ''t^ _ 

1. What is an arithmetical progression ? 2. Wh^ is the 

series called ascending ? 3. • when desceniUng ? 4. What 

are the numbers, forming the progression, called ? 5. What 
(M^e the first and last terms called ? 6. What are the other 
terms called ? 7. When the first term^ common difference, 
and number of terms, are given, how do you find the last 
term ? 8. How may arithmetical progression be applied to 
simple interiist? 9. When the exlremes and number of 
ierms are given, bow do you find the common difference ? 
10. how do you find the sum of all the terms ? 
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IT U3. Any series of numbers, continually increasing by 

a constant multiplier, or decreasing; by a constant divisor, is 

ealied a Geotnetrical Progression, Thus, 1, 2, 4, 8, 16, &c, 

. » an increasing geometrical series, and 8, 4, 2, 1, ^, ^, &c« 

is a decreasing geometrical series. 
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As in •ridunetica], so also in geometrical progression, . 
there are five things, any three of which being giveni the 
other iwo may be found : — 

1st The A'xf term. 
2d. The to/ term. 
Sd. The number of terms. 
4th. The rctfio. 

5th. The sum of all the terms. 

The ratio is the mudtipUer or dimsary by which the series is 
formed. 

I. A man bought a piece of silk, measuring 17 yards, and, 
hj agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did thepiece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2= 196608 cents, = $ 1966<08, Answer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times' a factor, that is, one time less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratio^ (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediaie powers ; for 2« = 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently con- 
tains the same factor (2) 4 times -f- ^ times, = 8 times ; 
and 256 X^ 256 = 65536, a product of which the ratio (2) 
is 8 times -j- 8 times, == 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratioy and number of termsy are given,, 
to find the last term^ — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most concenient indicesy to make an 
index less by otm than the number of the term sotight. 

III. Multiply together the powers belonging' to those m- 
<fice», and their product, multiplied by tbe^«/*/er»i, will be"^ 
the term sought 




f 
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2. If the first term be 5, and the ratio 3, what ifl the 
term.? 

Poi^cni of the ratio, with ^ \ \ ^^ + ^ = '^ ^ 

their indices over them, i * ^ ' ' , /*-*«» ^ •% ^ mm»* 
vu^M «ii^u«.o vYc* Mi^ux. ^ ^^^^^ __ 10935, Answer. 

3. A man plants 4 kernels of com, which, at harvest, « 
produce 32 kernels; these he plants the second year; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double on<^in 12 yeafs ? 

2*7 = 131072. '-y'^y x.'^r ^''\^L^ Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so On, in 3 fold ra- 
tio ; what did the whol^ cost him ^ 

2 + 6 + 18 + 64 = 80 cents. Am. 80 cents. 

In a long series, the process of adding in thb manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, exciting the ktstj viz. 2 -|~ 6 -{- 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 18 + 54 
subtracting the former series from the latter ^ we have, for the 
remainder, 54 — 2, that is, the last terai^ less the first term, 
which is evidently as many times the firs|s^||lifi;1[2 + 6 + 18) 
as is expressed by the ratiOf less I : hefK^, if we divide the 

difference of the extremes (54 — ^2) by the ratio, less 1, 

(3 — 1,) the quotient wilLbe the sum of. all the terms, cx- 
cepting the last^ and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 62, and 3 — 1 = S{ ; then, 
52^^ 2 = 26, and 54 added, makes 80, Answer, as before. 

Hence, when the extremes and ratio are given, to fmd the 
simi of the ^me^/^Divide the difference of ihe extremes by the 
raJtioy less 1, and the quotient, tncrea5«<f by the grtater term^ 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
whitt is &e whole amount of the series ? . 

- , . 131072-^4 ^ 131072 = 149796 Answer 

8 — 1 



7. IVbatii the sum of the descending Aperies. B,i, jl^ ^^ 
^^ &,c. J extended to infinity 1 J> -^ 1 If ' J ^:: i /, 

, It is evident the last tena must hecome 0, or ind<^&nrtelj 
near to nothing; : therefore, the extremes are 3 and 0, and 

the ratio 3. i*^,^ ^ I \ '^^' ^i' 

8. What is th^ ^ue of the infinite Series 1 -:1^ J -J- ji^ ^ 
^, &c. ? ■ Ans. 1^*. 

9. What is the value of the infinite series, ^ -}- ^j^ -% . 

ttAtt) + TV^THTv &c*9 Of) ^^^^ ^^ the same, the decimd 
41111, &c., continually repeated? Ans. ^. 

10. What is the value of the infinite series, ^^ + rtr Jtrtrj 
&e., descending hy the ratio 100, or, which is the Same, the 
repeating decimal ^020202, &c. ? Ans. fy. 

. 11. A gentleman, \v hose daughter was mikrried on a new 
yeax's day, gave her a dollar, promising to triple it on the 
first day of es^h month in the year ; to how much did her 
portion amount ? 

Here, before finding the Amount of the senes, we must 
find the last temij as directed in the rOle after ex. 1. 

Ans, $ 265^720 

The tuDo processes of finding the last term^ and the amount^ 
inay, however, be conveniently reduced to one^ thus :— ^ 

When the first term^ the raiw, and the nranber of terms ^ art 
gtveUyto find the sum oranunmtof the seriesy — ^Raise the taHo 
to a power whose index is equal to the Ttumber of termsy from 
which subtract 1 ; divide the remainder by the ratioj less 1, 
and the quotieii^^multiplied by th6 firU term^ will be the 
answer. ^ 

Applying this Tuie to the last example, 3*2 — 531441, ond 

§31441 — I ^ 1 _ 266720* Ans. $ 236*720, as before-^ 
3 — 1 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till die end of 
the time ; what will be the amount of hj^s wages, aUpwing 
1000 kernels to a pint, and supposing he sells his cotn at 60 
cents per bushel ? 

1040 _i ^ _C 1,111,111,111,111,111,111,111,111, 
10—1 ^. I 111,111,111,111,111 kernels. 

Ans. $8,€80,658,556,665,566,666,566,555.566,5I#5^553 



}d. A gentleman, dying, left his estate to his 5 sotu^ io 
Ae youngest $1000, to the second $1500, and ordered, 
tiialC|«ieh son should exceed the younger tj the ratio o/' 1.^ ; 
what was the amount of the estate ? .; [y --V) : ' 

Note. Before finding the power of t&e'rati6 li,Ht may 
be reduced to an iinprop^ir fraction = f , or to a decimal, 1^5. 

i^ — ^ X 1000 = $13187*; or,i!51zii x 1000 = 
J^l V 111 J 1«5 — 1 

$ 13187'60, -Inwcr. 

Compound Interest hg Progression* 

IT 114. 1. What is the amouni of $ 4, for 5 years, at 6 
per cent, compound intetest ? , , 

We have seen, (IT 92^) that compound interest is thatj 
which arises from adding tne interest to the principal at the 
.close of each year^ and, for the next year, casting the inter- 
est on that amouTdy and so on. The amount of $ 1 for 1 
year is $ 1*06 ; if the principal^ therefore, be multiplied by . 
'^96, the product wiU be its amount for 1 year; this asnotmty 
fliultiplied by 1*06, will give the amount (compound inter- 
est) for 2 years ; and this second amount j multiplied by 1*06, 
will give, the amount for 3 years ; and so on. Hence, 
the several canountSy arising from any sum at Compound in- 
terest, form a geometrical series^ of which the principal iS the 
first term ; the amount of $1 dt I £*j &c., at the gisen rate 
per cent,^ is the ratio ; the tinve^in years^ is 1 less tlian thid 
number of terms; and the last amount is the' lest term. 

The last question may be rci^-lved into this :-^-if the iirSt 
term be 4, the number of terms «6, and the ratio 1*06 
what is the last term ? 

l*065=l*338,and 1*338X4= $5*352-1-. Aps. $6*352 

Note 1. The powers of the amoTihts of $ 1, at 5 and at 6 
per cent.^ may be taken from the table, under if 91. Thus, 
opposite 5 years, under 6 per cent, you find 1*338, &c. 

Note 2. The seveial processes may be conveniently exM* 
bitcd by the use of letters ; ^us : — 

Let p. represent the Principal. 

...e» R. the Ratio, or tJt^e amount of $ 1, &c. for 1 year« 

•..•;^r. the Tiine, in 3^«ar». 

•••• A* M.......*.« the Amount. 

Whpn two or more letters are jfotBed /ooerter, tike a vtord, 

U 
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thej are to be mulHplied together. Thus PR. implies, that 
the principal is to be multiplied by the ratio. When one 
letter is placed chove another j like the index of a power, the 
firei is to be raised to apower^ whose index is denoted by tne 
second. Thus R*'*' implies, that the ratio is to be raised to 
a power, whose index shall be equal to the Inne, that is, the 
number of years. 

2. What is the amount of 40 dollars for 11 years, at 5 per 
cent compound interest ? i,"] I ^ ^ ^ / ¥ ^ • 

RT. X P. = A. ; therefore, 1<05 » i X 40 = 68*4. 

Ans. $68*40« 

3. What is the amount of $6 for 4 years, at 10 per cent, 
compound interest ? Ans. $ 8^64-^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352, what is that sum, or 
principal? .- \; -^ S »• •• ..,r- - A ,.. 

If Uie number of terms be 6, the ratio 1*06^ and the last 
term 5*352, what is the first term > 
This question is the reverse of t|ie last; therefore, 

=r4r = P- ; or, -r-x:r = 4. Ans. $ 4. 

RT. ^* ^ 1*338 ^ 

5. What principal, at 10 per cent compotmd interest, will 
amount, in 4 years, to $ 8*7846 ? Ans. $ 6. 

6. What is the present worth of $68*40, due 11 years 
nence, discounting at the rate of 5 per cent' compound in- 
terest? : '1 (' -p / / / Ans. $40. 

7. At what rate'per cent will $6 amount to $8*7846 in 
4 years ? 

If the first term be 4, the last term 8*7846, and the num 

ber of terms 6, what is the ratio ? 

A. TJT .1 . . 8*7846 , , 

p-=^R >thatis, — - — ~ l*4p41 = the 4th power of 

the ratio ; and then, by extrac^ng the 4th rooty yye obtain 
1*10 for the ratio. Ans. 10 per cent 

8. In what time will $6 amount to $8^7846, at 10 per 

cent compound interest ? 

A ^*7846 

^ = RT., that is, — g— = 1*4641 == 1*10^- ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotleni 
tbence arising by 1*10, andso on, till we obtain a quotient 
that will not contain 1^10^ the uunnbcir ol >k<^^ diviaiona will 
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9. At 5 per cefit compound interest, in what time will 
$ 40 amount to $ 68^40 ? 

Having found the power of the ratio 1^05, as before, which 
is 1*71, you may look for this number in the tM^^ under 
the given rate, ^ per cent, and against it you will find the 7 
number of years. Ans. 11 years. ^ 

10. At 6 per cent, compound interest, in what time will 
$4 amount to $5^352?' Aiis. 5 years. 

Annuities at Compound Interest. 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of annuities, 

Jm Annuity is a sum payable at regular periodsj of one 
year each, either for a certain number of yearSy or during the 
life of the pensioner, or forever. 

When annuities, rents, Slc, are not paid at the time they 
became due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un* 
paid, together with the interest on each, for the time they 
nave remained due, is called the amount, 

1. What is the amount of an annual pension of {j^lOO, 
which has remained unpaid 4 years, allomng 6 per cent 
compound interest? 

The liist year's pension will be $ 100, without interest ; 
the last but one will be the amount of $ 100 for 1 year; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
will be the answer. We have then a series of amounts^ that 
is, SL geometrical series, (IT 114,) to find the sum of all the 
terms. - 

If the first term be 100, the number of terms 4, and the 
ratio 1^06, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. . / 

^'^*06~^ ^ 100 = 437*46. Ans. $437*45. 

Hence, when the annuity, the timcj and rate per cent, aire 
givrn^ to find the amoun^,--^fiAiSE the ratio (the amount oC. 
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||1^ &e« for I jeat) to a power denoted by the rmmber ot 
years ; from this power subtract 1 ; then* divide the remain^ 
ier by the ratio, less I, and the quotient, muiti^ied by 
thd annuity, will be the amount. 

Note, The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the tablcy under IT 91. 

2* What is the amount of an annuity of $ 50, it being in 
arreais iO years, allowing 5 per cent compound interest? 

Ans. $]653'29. 

3/ If the annual- rent of a house, which is $150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Am, $69645. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cent compound. interest? — — in 10 years? in 20 

years ? •^. in 22 year? ? in 24 years ? 

.[' pi/. - ^11 .rf^ Ans, to the Icut^ $25407*TO. 

7 U9. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum whidi 
ought to be given for it is called the present worth, 

6. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is^ evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time. 

By the last rute^ we find the amount = $ 437'45, and by 
the directions under IT 114, ex. 4, we find Uie present worth 

5=' $346*51, ' ■ Am. $346^61. 

'■ • »■ 

Hence, to find the present worth of any annuity^ — ^First 
find its amount in arrears for the whole time ; this amotmf, 
divided by ihtX power oftJie ratio denoted by the number of 
years, will give the present worth, 

6. What is the present worth of an annual salary of $ 100 
to continue 20 years, allowing 5 per cent ? Am, $ 1246*22, 



tm. 
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The o^rations under this rule being somewhat tedionQ^ 
\fe subjoin a 

TABLE, 

Showing the present Worth of $ 1, or 1 iS . annuity, at 5 and 
6 per cent compound interest, for any number of years 
from 1 to 34. 



Tean. 


5 per cent. 


1 


0'95236 


2 


1^85941 


3 


2'72325 


4 


3^54595 


5 


4^32948 


6 


6*07669 


7 


6*78637 


8 


6*46321 


9 


7*10782 


10 


7*72173 


11 


8*30641 


12 


8*86325 


13 


9*39357 


14 


9*89864 


15 


10*37966 


16 


10*83777 


17 


11*27407 



6 per cent. 


Teanr. 


0*94339 


18 


1*83339 


19 


2*67301 


20 


3*4651 


21 


4*21236 


22 


4*91732 


23 


5*58238 


24 


6*20979 


25 


6*80169 


26 


7*36008 


27 


7*88687 


28 


8*38384 


29 


8*85268 


30 


9*29498 


31 


9*71225 


32 


10*10589 


33 


10*47726 


34 



5 per cenL 
11*68958 
12*08532 
12*46221 
12*82115 
13*163 
13*48807 
13*79864 
14*09394 J 
14*37518 
14*64303 
14*89813 I 
15*14107 
15*37245 
15*59281 
15*80268 
16*00255 
16*1929 



6 per cent. 
10*8276 
11*15811 
11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*76335 
13*00316 
13*21053 
13*40616 
13*59072 
13*76483 
13*92908 
14*08398 
14*22917 
14*36613 



It is evident) that the present worth of $ 2 annuity is 2 
times as much as Ihat of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present worth 
of (my annuity^ at 5 or 6 per ceat,y — ^Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
' annuity y and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 150 = 
$ 2305*867, Ans. 

8. What is the present worth of a yearly pension of $ 4(\ 
to continue 10 years, at 6 per cent compound interest 

■ ■- at 5 per cent ? to continue 16 years ? — 20 

years ? 25 years ? 34 years ? 

tJ^ -V, 



TPlen annuities db not commence till a certdSn pieiidii of 
time has elapsed, or till some particular event uas tfikeik 
place, they are said to be ift reversion, 

9. What is the present worth of $ 100 annuity,, to be 
CQutinued 4 years, iSut not to commence till 2 years henee. , 
allowing 6 per cent compound interest •^^^/V / ^r^ fJ'^i^ 

The present worth is evidently a sum which, a^ 6 per 
cent compound interest, would in 2 years prodtiee an amotmt 
equal to the present worth of the annuity, were it to cdmmence 
mmediately. fiy the last rule, v,'e find the present worth of 
the annuity, to commence immediatelyj to be ^ 346*51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346^5 L^r 2 years, to be $ 308*393. Ans. $ 308^393. 

Henee, to find the present worth of any annmty taken in 
reversion^ at compound interest^ — First, find the Resent worthy 
to commence iaimedieUelyj and this atony divided by the power 
<of the ratio, denoted oy the time in rever^ionj will give the 
answer. 

10. Whatt ready money will purchase the reversion of a 
ease of $60 per annum, to contmue 6 years, btit not to com 
mence till the end of 3 yean, albwing 6 per cent compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find H 

be, $296*039, and -poei" ^^^"^^ '^' ^^^'^''^^ 

It is plain, the same result wilt lie obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the HmCy that is, 3 + 6'm 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years- 
Or, we may find the present worth of $ 1 for the ttvo times 
by the /a£/e, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, == 6*80169 
The time in reversion^ 3 years, r= 2*67301 

. ' DiflEereii9e, = 4*12868 

. ' . 60 

$ 247^72080 Arm. 

^ 11^ WTratis ihe'presentwoTl\ioiaW^^of $100 tofebil••• 
*flffe j&(? j^ears, but not to commence ^%^«wi^l \^«w% 



allowtiig S per cent ? what^ if it be 6 years m rever- ^ 

fiiott? -^: — 8 years? 10 years? -—^14 years? , 

/ 2- V* ^ 2-^ / .' t/ -i. /. , . , ^ 4»r. to Umtj |i 629^86. 

IT 117. 12. What is fh^ worth of a freehold estate, of 
which the yearly rent is ji60, allowing ~ to the purchaser 
6 per cent. ? 

In this case, the antinity continues forettrj and the estate 
is evidently worth a sum, of which the yearly to£r«3Hs equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest dwided 
by the rate will give the principal ; 60 ^*06 = 1000. 

Ana. $1000. 

Hence, to find the present worth of an anmdtyj contitmng 
^crcr,— Divide the annuity by the raie per cera,y and the 
quotient wiH be the present worth. 

Note. The worth will be the same, whether we reckon 
wimpte or compound interest ; for, since a yearns interest o/ the 
ffrice is the aitrmty^ the profits arising from thaJt price can 
neither be more nor less than the profits arising from the cm- 
nuityj whether they be employed at simple or compound in* - 
^rest. 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

6 per cent. ? 8 per cent. ? -— 10 per cent. ? 16 

per cent. ? — — 20 per cent. ? Ana. to last, $ 600. 

14. Suppose a freehold estate of $60 per onoton, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent. ? 

Its present worth is a sum which, at 6 per cent, compound 

interest, would, in 2 years, produce an amount equal to the 

worth of the estate if entered on immediately. 

60 ' • 

•^jr^ == ji 1000 = the worth, if entered on immediately, 



1000 *^ y '' 

and —^u^ i='i 889^996, the present worth. 

The same result may be obtained by subtracting firom the. 
' worth of ihe estate, to commence imine£atelyj the present worth 
of the annuity 60, for 2 yedrSy the time of BEVERsroN. Thus, 
by the tahle^ the present worth of $ 1 for 2 years is 1^83339 
X 60 = 110*0034 = present * worth of $60 for 2 years, 
and $1000 — $ 110*0034 = $8^9^^^^^^ At». TL%\^^%stfe. 
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16. What 18 the present worth of a perpetual axumity of 
$ 100, to commence 6 years hence, allowing the purchaser 
6 per cent compound interest ? -. what, if 8 years in re- 
version ? ' 10 years ? 4 years ? 16 years ? 

30 years? Ans, to last, $462^755. 

^^ The foregoing examples, in compound interest, have been 

confined to yearly payments; if the payments are half year- 

' ly, we may take half the principal or annuity^ half the raie per 

cent., and twice the number oj years, and work as before, and 

60 for any other part of a year, 

QUESTIONS. 

1. What is a geometrical progression or^riea? 2. What 
as the ratio ? 3. When the first term, the ratio, and the i^um- 
ber of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do you find 
the suta of aU the terms 7 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the raiio is a fraction, how 
do you proceed ? 7. What is compound ijitereet 1 . 8. How 
does it appear that the amounts, arising by compound in 
terest, form a geometrical series ? 9. What is the ratioj in 

compound interest ? ■■ the number of terms 1 the 

first term? . ihe Just term! 10. When the rate, the 

time, and the principal, are given, how do you find the 
amomt 1 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, hov/ do you find T. ? 14. 
What is an annnity ? 15. When are annuities said to be in ar^ 
rears ? 16. What is the q/m^nt ?. 17. In a geometrical series, 
to what is the amount df an annuity equivaletft ?v 18. How do 
you find the aniount of an annuity, at compound interest ? 

19. Wh at is the present worth of an annuity ? how com- 

I puted at compound interest ? ? how found by the table ? 

I 20. What is understood by the term reversion 1 21. How* 
^ do you find the present worth of an annuity, taken in rever" 

sion ? by the table ? 22. How do you find the present 

worth of a freehold estate, or a perpetual annuity 7 ■ the 
name taken in reversion 7 — by the table ? 



V1.16, 119. BasoBU.Aineous sxAunxB, 



TEXLBSOTA.TXOtt. 

IF 118. Permutation is the method of finding how manjf 
different ways the order of any numher of things qiay 
varied or changed. 

1. Four gentlemen agreed to dine together so long at 
they could sit, every day, in a different order or position; 
how many days did they dine together ? 

Had there Seen hut tufo of them, a and &, they could sit 
only in 2 times 1 (1 X 2=^2) different positions, thus, 
a 6, and b a. Had there heen threey a, 6, and c, they could 
sit in 1 X ^ X 3 z=: 6 different positions ; for, he^ning the 
order with a, there will be 2 positions, viz. ab Cy and aeb ; 
next, beginning with 6, there will be 2 positions, bac, and 
b c a; lastly, beginning with c, we have c ab^ and c 6 a, 
that is, in ail, 1X2X3=6 different positions. In the 
same manner, if tdere be /our, the different positions will 
De 1 X /2 X 3 X 4 = 24. Ans. 24 days. 

Hence, te find the number of ^erent changes or permur 
*ationSy of which any number of different things are capabUj--^ 
Multiply continually together all the terms of the - natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? jIim. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him P 

Ans. $155112]l00433309859]B4Qp00. 

4. Christ Church, in Boston, has' 8 "bells ; how n&any 
changes may be rung upon them ? Ans. 40320. 
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IT 119. 1.44-6x7 — 1=60. 

A line, or mnctdtany drawn over several numbers, signifies, 
that the numbers under it are to be taken jointly, or as on« 
whole number. 
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2. 9 — 8 + 4 X 8 + 4—^ =1= how many ? Ans. 30. 

8. 7 + 4 — 2 + 3 + 40 X6=howmany? Ans. 230. 

3 4-6—2 X 4 2 ^V-~^V '" \i^ 

^ g-TP — UiJ^ — 1 -3 iiow many ?^ iliw. 3*. 

2X2 ^ 

6. There are two numbers ; the greater is 25 times 78,/ li 
' and their difference is 9 times IdrAheir/sum and product 
are required; /9 '^'' "^'^ ^'-'^ / ^ /> "^7^ /f ^"^ :' -:= -^VftT 
Ans. 3765 is their sum; 3539250 their product. 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 X3 — 6x3 + 30 = 60, Ans. 

7. What is the diffidence between^ix dozen dozen, and 
half a dozen dozen ?^,^.i-,K 2^ % M^y — ;^a- ^z^Ans. 79^ 

a ^Vhat number divided by 7 will make 6488?^ T^ ^ '^ 

9. What number multiplied by 6 will make 2058? 'J i^ 3 

10. A gentleman went to sea at 17 years of age; 8 years 
after he had a son born, who died at the age of 35 ; afVei 
whom the father lived twice 20 years; how old was the 
father at his death ? ji *> y ^^ T -/ ^' -^^' 100 yeara 

11. What number is that, which' being multiplied by 15 
the product will be | ? f -j- 15 = ^^ An^ 

12. What decimal is that, which being multiplied by 15, 
the product will be '75 ? *75 -^ 15 == '05, Ans. 

13. What is the decimal equivalent to ^ ? / "^ .■'* ^ ^' . - ^ 

Ans. '0285714. 

14. What fraction is that, to which if you add f, the sum 
will be I? ^ ^ - ^ > Ans. jfj. 

15. What number is that, fro^ whicb^f you take f, the 
remainder will be ^ ? ,'. f Ans. f§. 

16. What number is^mat, v^iich being divided by f, the 
quoti.ent will be 21 ? ' •- ^ Am. lof. 

17. What number is that, which multiplied by § pro- 
duces ^?> \ Ans. |. 

18. What number is tliat, from which if you take f of 
Itself, the remainder will be 12?- -^ ? -^ Ans. 20. 

19. What number is that, to which if you add f of f of 
itself, the whole will be 20 ? ' Ams. 12 

. 20. What number is that, of which 9 is the § part ? 

Ans. 13 J. 
21. A farmer carried a load of produce to market: he 
gold 780 lbs. of pork, at 6 ceivtepftx lb. ^ 250 lbs. of cheese^ 
M 8 cents per lb, ; 164 Ibjj. o^ buUex, ^ \^ c«o\& ^^x \5c^ 
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ia pay be received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of maclfr^ 
erel, at $ 3'75 ; 4 bushels of salt, at $ 1''25 per bushel ; and 
tbe balwce in money : how much money did he receive ? 

Am, $68'85. 
22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1^45 per bushel. 

64 .« rye, ... $ ^95 

142 com, ... $ <50 

In exchange he received sundry articles : — 

3 pieces of cloth, each 

containing 31 yds., at $ 1*75 per yd. 

2 quintals of fish, ..• $ 2'30 per quin. 

8hhds. of salt, ... $4^30 per hhd. 



and the balance in money. 
How much money did he receive ? Ans. $ 36*80. 

23. A man exchanger 760 gallons of molasses, at 37 j 
cents per gallon, for 66 J cvvt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour? An$. $ 1^ 

24. Bought 84 yards of cloth, at $1'25 jper ya'-d; how 
much did it come to ? How many bushels of wheat, a 

tfi V50 per bushel, will it take to pay for it? '^ ', ' / . . ^ 

Ans» to the lastj 70 bushels . , 

25. A man sold 342 pounds of beef, at 6 cents per pound, ! 
and received his pay in molasses, at 37^ cents per gallon ; '^ 
how many gallons did he. receive ? Ans. 64*72 gallons.^. 

26. A man exchanged 70 bushels of rye, at $ *92 pet 
bushel, for 40 bushels of wheat, at $ l*37j- per bushel, and 
received the balance in oats, at $ *40 per bushel ; how 
many bushels of oats did he receive?. ' , Ans, 23J. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? Am. 63^ bushels. 

28. How much salt, at $ 1*50 per bushel, must be given _ 
in exchange for 15 busliels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Aits. 3 J bushels. 

29. How much wine, at $ 2*75 per gallon, must be given . 
in exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 



iid ltI0C£tJLASr£OU8 JSXAMPLA^. IT ]idi» 

30. A had 41 cwt. of hops, at 30 s. per cwt, f6r ivliidi 
B gave him 20 iS . in money, and the rest in prunes, at 6 d» 
per lb. ; how many "prunes did A receive ? 

Ans. .17 cwt dqrs. 4 lbs. 

31. A has linen cloth .worth $ ^30 per yard ; but, in bar- 
tering, he will have $ ^35 per yard ;• B has broadclodi worth 
$ 3^76 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

<30 : *35 : : 3*75 : $ 4<376, Ans. Or, 1^ of 3«76 == 

$4*374, Ans. The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barker 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ l'666f . - 

83. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $*50. 
34. If 9 bushels of wheat cost $ 13*50, what is that per 
bushel? Ans. $1*5D« 

36. If 40 sheep cost $ 100, what is that per head ? 

Atis. $2*50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
per bushel ? Ans. 2 s. 6 d., = $ *41f .^ ' 

37. If 22 yards of broadcloth cost 21 iS . 9is., what is the 
price per yard r ^^ '- ■ - J Ans. 19 8. 6d., =.* $3^25 

38. At $ *50 per bushel, how much corn can be . bought 
for $ 2^00 ? Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at ^ 
$ 2*50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
—- — of 2 cows ? of 5 cows ? of 15 cows ? 

Ans. to the lasty $ 225* 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

5 men ? 10 men ? Ans. to the last^ 34f lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must L 
pay for the use of $ 75 ? /^j^- i-^f Ans. $ 4*50. 

43. What premium must I pay for the insurance of my 
house against loss by fire, at the rate of i per cent, that ia, 
^ dollar on a bundred dollars, if my house be valued at 
i^2^5? Ans. $W9n^ 
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44. Wbat w91 be the insunincey per annTim, of a store and 
contents, ralued at $ 9876^0. at 1 j per centam ? 

/*> Ana. $148446. 

45. What commission most I receive for setting $ 47&. 
worth of books, at 8 per cent ? Aru. $ 38^4; 

46. A merchant bought a quantity of goods for $ 734, '^ - 
and sold them so as to ^n 21 per cent ; how much did he 
gain ? and for how much did he sell his goods ? 

^ i ' / / ) / ' ;- Ans. to the last, $ 888*14. 

' ' 47. A merchiint bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so as to gain 24 per cent on the whole cost ; for how much 
did he sell them?^ ;, J ■■ ^ ■< '^-^ , A^^ $673*32. 

48. Bought a quantity of books for $ 64, b\it lor cash a 
discount of 12 per cent, was made ; wh^t did the books 
cost? f '/ V . •; -, y^ ^ '\ - • v< -••- "•^. ;. -. Ans. $66<32. 

49. Bought a book, the price of which was marked 
$ 4*50, but for cash the bookseller will sell it at 33^ per 
cent, discount ; what is the cash price ?/ i? ^ ■ *Ai^. $ 3*00. 

50. A merchant bought Or cask of molasses, containing 120 
gallons, for $42^^fof >how mucb must he sell it to gain 15 
per cent. ? how much per gallon ? Ana. to laatj $ *40^. 

51. A merchant bought a cask of sugar^ containing 740 
pounds, for $ 59*20 ^ ^ow must he sell it p^r pound, to gain 

fe 25 per cent ? ^ • > v ^ ' - Arts* $*10. 

* 62. What is (he interest, at 6 per cent, of $ 71*02 for 17 
-^ months 12 days ? / 1 ■'^^ Ans. $6*178+. 

1 53. What is the interest of $ 487*003 for 18 monUis ? 

Ajis. $43*83+. 

54. What is the interest of $ 8*50 for 7 months ? 

Am. $*297J. 

55. AVhat is the interest of $ 1000 for 5 ,days ? 

Ans. $*833i. 

56. What IS the interest of $ *60 for 10 years ? 

4 Ans. $*30. 

57. What is the interest of $ 84*25 for 15 montiis and 7 
dayTS, at 7 per cent ? Ans: $ 7*486 +. 

58. What is the interest of $ 154*01 for 2 years, 4 months 
and 3 days, at 5 per cent. ? > Ans. $ 18*032. 

59. What sum; put to interest at 6 ner cent| Will, in 2 
years and 6 months, amount to $ 150? -^ - !' 

Noie. See IT 85. ' Ans. $ 130*484 -^ 

60. i owe a man $ 475*50, to be ^'i m V^ lastidBflV'^i^KaB- 
X 



X 
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out interest; whans the present worih of thiit debt, Hie us^ 
of the money being worth 6 per cent ? Ans, ^ 440^277 -j~ 

61. What is the present worth of $ 1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent ? 

((h^-o -j- /''ly- Am. $ BOO 

62. A merchant bought articles to the amount of $500^ 
imd sold them for $ 575 ; how much did he gain ? 

What per cent was his gain ? that is, How m.any dollars 
did he gain on each $ 100 which he laid out? If $bo6 
gain $ 75, what does $ 100 gain ?)y(/0 ^Afi^ik percent 

63. A merchant bought cloth at $3 '50 per yard, and sold 
it at $4^25 per vu:d ; how much did he irain per centum ? 

■^J'l^if^ ^'^ * ^' r i .k" ^ Ans. 21f per cent 
64« A Wan bb\iglit a cask of wine, containing 126 gallons, 
for $283*50, and sold it out at the rate of $2^75 per gal- 
lon ; how much was his whole gain ? how much per gal^ 
ion ? how much per cent ? 

Am. His whole gain, $63*00; per gallon, $*50; which 
is 22f per centum. 

65. If $ 100 gain $ 6 in 12 months, in what time will it 
gain $4 ?^:^— $ 10 F^ — $ 14 ? o / /^ '; ^'f 

^ ' ' '- • V Am. to the Jkut, 28 months. 

66. In what time will $ 54'50^at 6 per cent, gain $ 2'18 r* 
"^^ .»,> / Ans. 8 months. 

67. 20 men built a certam bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

days. days. men. 

50 : 60 : : 20 : 24 men, Ans, 

6S. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? 1 / • Am. 2 weeks. 

69. If a field, 20 rods in length, inust be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to contain the same ?/^ \ . Am^ 10 rods. 

70i If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking 1 ^ yards wide must I have to line it ? 

Am. 5 yards. 

71. If a man earn $75 in 5 months, how lopg must he 
work to earn $460? Am. 30j mcnths. 

72. A owes B $540, but, A not being worth so much 
money, B agrees to take $ *75 on a dollar ; what sifm must 
B receive for the debt ? Aim $ 40& 

73. A cistern, whose capacity b 400 gallons, is attpjili^ 
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hj a pipe which lets in 7 gallons in 5 minates; Init there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes , supposing the cistern empty^ in what time 
would it be filled ? 

In 1 minute ^ of a gallon is admitted, but in the' same time 
f of a gallon leaks out. Ans, 6 hours, 15 minotes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which Avill clear it in 
16 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
^e same time it would be -^ emptied by the pump. 

Ans. 30 hours. 

75.- A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, wiH fill it 
in 6 minutes ? A - ^ } " 5*" ^ ' / Ans. 8. 

76. Suppose I len<f a friend $ 500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300 ; how long may I keep it to balance the 
former favour? J <m? / > *• «' f I V Ans. 6f months. 

77. Suppose SOO soldiers wcre^ in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ans. 480. 

78. If my horse and saddle are worth $84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? 7 / / ; » 6 H- Ans. $ 72. 

79. Bought 45 barrels of beef, at $ 3*50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others; how much must 1 pay ? Ans. $ 143^50. 

80. Bought 126 gallons of rum for $110; how much 
v;ater must be added to reduce the first cost to $ *75 per 
gallon ? 

Note. If $ *75 buy 1 gallon, how many gallons will $ 110 
buy? » Ans. 20| gallons 

81. A thief, having 24 miles start of the officer, hdds his 
way at the rate of 6 miles an hour; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour? how lyng before he will overtake the thief? 

i ^ )... r^. ^^ Lj ^ f^^ ^^^ J 2 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has beeu up 1| minutes ; she scuds 
away at the rate of 36 rods a minute^ axx.^ xX^^Ac^^^ <s^ ^vs^ 
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makes afttty at the rate of 40 rods a minute ; how long will 
the course hold ? and what distance will the dog :nm ? 

An8» 14^ minutes, uid he will run 570 rods. 
83. The hour and minute hands of a watch «re exactlj 
together at 12 o'clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 spaces, itnd thie 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 11 spaces m 1 hour;* and it must gain 12 
spaces to coincide with it. Ana. 1 h, 6 m» ^A ^ 

^ 84. There is an island 20 miles in circumference, and 
fliree men start together to travel the same way about it ; A 
4g;oes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour; in what jdme w|ll they come together again ? > " 

•^ , '- ^ ; . , ' Am* 10 hours. 

85. There is an island 20 miles in Gireumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
iigain come together ? ^ J 1 i^ / 1 / / > - - i - ' . i ; 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in evei j 
6 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up streaia 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, .how far fro^oi each sti^ng pla^e wiUr 
the boats meet ?/ >^^ ■'"'-/■ ' >'''"-. "f /> ^^ '''\}'/-- 

Ans, 112^ miles from the Ipwer place^ and 187^ Viiles 
from the upper place. ^ ^ i ^ i -^^ / A ''.' 

61^ A man bought -a pipe (126 gsDilons) of wine for 

$ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 

quarts, and 6 of them 3 pints each, and to sell the remainder 

•so as to make 30 per cent on the first cost; at what rate 

per gallon must he sell it ? Am, $ 2*936 -|-. 

83. Thomas sold 150 pine apples at $ '33^ ap^ce» and 
received as much money as Harry received for a. certain 
number of watermelons at $ *25 apiece ; how much mon^e^f 
did each receive, and how pdany melons had Harry ? 

Ans. $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fied ; how many were in this army r 

This and the eighteen following questions are usually 
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wrought by a rule cadled PosUiofiy but they are more ewly 
solved on general principles. Thus, ^ 4* i = -/j ^^ ^^ 
ar4|||k; therefore, 1000 is -^ of the whole number of men ; 
anfif 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ant, 2400 men*^ 

90« A farmer, being asked how many sheep he had, an^ 
swered, that he had them in 5 fields ; in the first were ^ of his 
fiock, in the second ^, in the third ^, in the fourth -j^, and 
in the fifth 450 ; how many had he ? Ans, 1200. 

91. There Is a pole, ^ of which st«nds in the mud^ -^ ia 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. -fy, 

92. If a pole be ^ in the mud, f in the water, and 6 feet 
out of the water, what is the length of the pole ? Atis. 90 feet.' 

93. The amount of a certain school is as follows : -^ of 
the pupils study grammar, f geography, -fy arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each ? 

Ans, 5 in grammar, 30 in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, ^' Good morrow, sir, with your hundred 
geese ;'' says he, ^' I have not a hundred; but if I had, in ad<- 
dition to my present number, one half as many as I now 
have, and 2j- geese more, I i^ould have a hundred :'Vjhow 
many had he ? 

100 — 2^ is what part of his present number ? 

Ans, He had 65 geese. 

95. In an orchard of fruit trees, j- of them bear apples^ 
I pears, ^ plums, 60 of them peaches, and, 40, cherries ; 
how many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, ^ of the houses are painted white, 
j- red, ^ yellow, 3 are painted green, and. 7 are unpainted ; 
how many houses in the village ? Ans, 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

J — i = A ; consequently, 6 is ^ of the required num- 
ber. Ans, 80. 

98. What number is that, to which if ^ of itself be added, 
the sum will be 30 ? V * Ans. 25. 

99. What number is that, to which if its ^ and ^ be added, 
the sum. will be 84 ? 

94 = 1 -f i 4- i=ii times the T«\j\YCft^T«CK^«% Aa»- •'^ 






WO, Wbat number is that) whiob, heing increased byf 4md 
f oT ifsdi^ iBAd by 22 more, Tvili be made liiree times aa 
much? • _^.; ^ ^>/.- •■•:.. .^)^, ^ 

The noniber, beiDg tqJeen 1, f ^ ^d f times, wfll makjp^ 
times, and 22 is eyidently whajt that wants of 3 times. 

101. What iiumt»er is tha^ ylrich {ieing ino^ased by f , f 
and f of itself, the sum vnik be 234f ? Ans, 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age was 

^ twice and one tenth the age of both, and that the sum ai 
their ages was 93 ; what was the age of each ? 

Ans. A 12 years, B 18 years, 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, ^' If I had as many more as I now have, f as many, 
^ as many, ^ and | as many, I should then have 435 ;'' what 
was the number of his pUpils ? Ans, 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal to ^ of his stock, and B lost 
$ 200 ; then A's money was double tiiat of B^s ; what was 
Qxe stock of each ? 

By the eondition of the question, one half of f^ that is, f 
of the^stock, is equal to -I of the stock, less $200 ; conse- 
quently, $ 200 is f of the stock. ^ Ans, $500. 

105. A man was hired 50 d^^s on these conditions, — ^that, 
for every day he worked, he should receive $ *75, and, for 
every day he was idle, he should forfeit $ *25 ; at the ex- 
piration of the time, he received $ 27*60 ; how many days 
did he work, and how many was" he idle ? 

Had he worked every day, his wages would have been 
$ *75 X ^0 = $ 37'50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ *75 -|^ $ *25 
=: $ 1 ; consequentiy he was idle 10 days. 

AnSi, He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds iiimself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $200 per annum; A spends $ 176, 
and B $ 205 per annum. 

1017. A man, lying at the point of death, left to his three 
- sons his property ; to A J wanting $ 20, to B i, and to C 



i^jtetf whieh was $ 10 less than the share of A; what 
was each one's share ? Ans. $ 80, $ 60.aiid$ 70. 

108. There is a fi$h> whose head is 4 feet long; his tail 
is as loDg as his head and i the length of his body, and his 
body is as long as bis head and tail ; what is the length of 
the fish? 

The pupil will perceive, that the length of the body is i 
the length of the fish. An$. 32 feet. 

109. A jcan do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 
working togethet, perform it ? Ans. If days. ^ 

110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. 3^ days. 

1 1 1. A and B can do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it ? Ans. 17^ days. 

112. A man died, lespring $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent, should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

iln«. The elder, $546453-|-; the younger, $453*846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and ike rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? Ans. $ 336. 

1 14. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yardis each, and the satinet be. worth 50 
cents per yard, bow many pair of gloves can be l>ought for 
1^4 ? Ans. 8 pair. 

^115. A, B, and G^ would divide $ 100 between them, so 
as that B may have $3. more than A, and C $4 more than 
B ; how much must each man.havg ? 

Ans. A $30, B $38, and C $37. 

116. A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort .>* how 

much to ML 2 of each sort ? — - — how much to fill 6 of each 
sort? 

117. A man would draw off 30 gallons of wine into I 
i:>int and 2 pint Jbiottles^ of each an equal number; how 
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many bottles will it take, of each kind, to contsdn the 30 
gallons ? -4)w. 80 of eadi« 

118. A merchant has canisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds ; how manj, of each 
an emial number, can be filled out of 12 cwt« 3 qrs. 12 lbs. 
of tek? Jr ^V > - :^ •'•//H U^ ^ Am. 60. 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver? ^ An». 24* of each. 

120. Let 60 cents be divided a&ong three ooys, in such 
a manner that, as often as the first has 3 cents, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Ans. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among big 
labourers ^r a day's work, would give to every boy 6 d., to 
every woman 8 d., and to eveiy man 16 d» ; ^e number of 
boys, women^ and men, was the same ; I demand the number 
of each, i <y - '\ Am. 2a 

122. A gentleman had 7 iS. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for ^ve^tY boy three 
women, and for every woman two men ; I demand the nuni« 
}er of each. Ajm. 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cowhand a yoke of oxen 
for $ 82^50 ; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he gi^e for each ? 

An&. For the sheep $ 2^50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned ^, and B ^« 
the farm was sold for $ 1764; what was each one's share 
of the money ? Am. A's $504, and B's $ 1260. 

125. Four men traded together on a capital of $3000, of 

whtch A put in ^, B j^, C ^, and D -j^ ; at the end of 8 years 

they had gained $ 2364 ; what was each one^s share of the 

gain? - / ^ /> : (A's $1182. 

\ ) B's $ 591 
Am. < ^,g ^ 3^4 

( D's $ 19T. 

126. Three merchants accompanied ; A furnished f ot 
the capital, B f, and C the rest; they gain $ 1250 ; what 



. pttt of the c^>ital did C furniriiy and what is each one'^ 
iiuore of the gaio ? 

Am. C faraislied^ of the capital i and A's share of the 
gam was $ 500, B's 4^468^75, and C's $ 281<25. 

127. A, B, imd Cy traded in company ; A put in $ 500, B 
$ 350, and C 120 yards of cloth ; they gained $ 332^60, of 
which C's share was $120; what was the value of C'a 
doth per yard, and what was A and B's shares of the 
gain? 

Noi0^ C's gain, heing $ 120, is ^(f == ^ ^^ the whole 

gain : hence the gain of A and B is readily ^nnd ; also the 

price at which C^s cloth was valued per yard. 

' r-o j> > 2.., y o 1 1. 0^ V / :• >:c« cloth, per yard, 

A^?p ,*; ', V I i, ^ ^ . I . ; : ' jlni < A's share of the gaii 






$4. 
gain, $ 125. 
^ B's do. $87*60. 
I^; Three gairdeners, A, B, and C, having bought a 
j^ieee oi ground find the profits of it amount to 120jS« per 
annum. Now the sum of money which tiSey lafd down was 
in such proportion, that, as often as A paid 5^ ., B paid^iS ., 
laid as often asB paid4iS., C paidOiS. I demand how 
much each man must have per annum of the gain. 

Note. By the question, so often as A paid 5^ ., C paid { of 
1f£. Ans. A 26£. 13 s. 4 d., B Sl£. 6 s. 8 d., G 56£. 

129. A gentleman divided his fortune among his sons, 
giving A 9^. as often as B 5£.j and C d£, as often as B 
7£.; C's dividend was 1537|iS.; to what did the whole 
estate Amount ? Ans. 115d3iS. 8 8. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Am. A ^ and Bt^; A's money $22'50, B's $31^50. 

131. A and B trade in company for one year only; on 
the first of January, -A put in $ 1200, but B could not 
put any money into the stock until the first of April ; what 
did he then put in, to have an equal share with A at the end 
of the year?. Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay $, B ^, C ^, 
and D ^ ; what did eaclt pay in this proportion ? 

Am. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to 
draw a load of plaster from Boston to Windsor for $ 26*46 ^ 
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A ana eTs horses together are suf^sed to oo '{ of the 
work, A and C^s ^, B and C's ^; they are to Be paid 
proportionally i what ^ each oiie's shire of the money ? 

. (A's $11^00 (=: if,) 



>--- ^ 



Proof, ---$ 26*45. 

134. A person^ who was possessed of f of a vessel, sol4 
I of his share for 375 i@. ; what was the YCQsel worth ? 

Ans. ISOOigv 

135. A gay fellow sooa got the better of f of his foP' 
tune ; he then gave 1500iS . for a commission, andhn profu- 
sion continued till he had hut 450 iS. left, which he found to 
be ju*^ I of his money, after he had purchased his cominis-* 
sioTi ; what was his fortune at first? ^ '-An8>ifS780£\ 

136. A younger brother received 1560]l .', which was just •^. 
of hva eider brother's fortune, and 5f times the elder brotber'^s 
fortune was § as much again as the father was worth ; pray, 
what was the value of his estate ? Ans. 1$165JS . 14 s. 3f d. 

137. A gentleman left his son a fortune, ^ of which be 
spent in three months; f of f of the remainder lasted htisi 
nine months longer, when he had only 637iB.Ieftj what 
was the sum bequeathed him by his father ? 

Am. 2082iS. 18 9. 2fV d. 

138. A cannon ball, at the first discharge, flies about 1i 
mile in eiyfu seconds ; at this rate, how long would a ball 
be in pt^ssine from the earth to the sim, it ^beipg 95173000A 
miles distant r . < "• /'/ '. ' ' 

Ans, 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion,^ 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Aiis, 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was 35 iS. per cent, upon the money advanced, axid 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11' to A, as 
often as 8 to B ; what money did each adventure ? 

Ans. A 104i&. 4 s. 2{| d., B 75 JS. 15 s. 9^ d. 

141. Tubes .may be made of gold, weighing not more 
than at the rate of ^^srs ^^ ^ grain per foot? what would be 
the weight of tick a tube, which would extend across the 
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Atlantic from Boston to London, estimating the distance at 
d'OOO miles ? An$. 1 lb. 8 oz. 6 p\vts. 3^ f^s. 

142. A military cfficjir drew up Lis soldiers in rank and 
fiie, having the number in rank and file equal; on. being 
reinforced with three times his first number of men, he 
placed them all in the same form^ and then the number in 
rank and file was just double what it Was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing tbem all in the same form as at first, his 
number in rank and file was 40 m^ft each ; how many men 
bad he at first? / k / -. ^ -'' iliw. 100 men. 

143. Supposing a man to stand 80 feet from a steeple, au(|' 
that a line reaching from the belfry to the man is iust }00 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is j what is the height of the 
spire } and the length of a line reaching from the top of the 
spire to the man r See IT 109. 

Ans. to lasi^ 197 feet, nearly. 

144. Two ships sail from tlie same port ; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7J miie^ an hour ; how many miles 

apart will they bs at the end of 1 hour? 2 houi-s? 

■ 24 hours^ 3 days ? Ans. to lasty 900 miles. 

145. There^ a square field, each side of which is 50 
rods; what is the distance between opposite corners ? 

Ans. 7Q*71 + rods. 
i46. What is the area of a square field^ of which the op- 
posite corners are 70'71 rods^apart? and what is the length 
of each side ? Ans, to laat^ 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite comers is 33 j rods ; what is the length 
of tlie'nefd ? -— its area ? 

Ans, Length, 26§ rods; area, 3 acres, 1 rood, 13 J rods. 

148, There is a room 18 feet square ;^ how many yards 
of carpeting, 1 yard wide^ will be required to cover the floor 
of it ? 182 = 324-ft/j=: 36 yards, Ajis» 

146. If the floor of a square room contain 36 square 
yardsjj 1^^ many feet does it measure on each side ? 

3^> ; ' ' / ; Asis. 18 feet 

When one side of a square is given, how do von ^^ ' " 

area^ or supe- ficial contents ? 

When the area, or superficial contents, of 

how do you find on€ sim 7 
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150. If an oblong piece of ground be 80 rods long and 
20 rods wide, what b its area? 

JVb/e. A ParaUdogramy or ObUm^ 
has its opposite sides emud uad par^' 
allely but the adjaeent sides unequal. 
Thus A B C D is a pandlelogrun, 
and also E F CD, and it is easy 
to see, that the contents of both are 
equal. Atts^ 1600 rods, = 10 acres . 

151. What is the lengih of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

, / A /> Am. 80 rods. 

152. If the area be 10 acres, and the ^lengtii 80 rods, 
what is the other side? -. - / ; .' y - ^' ^ C > 

When the length and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one nde are given, hoT^ do you find 
the other side ? ' 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the otlier, what is the mean or average width 
of the board? _ ^ „ Ans. 14 inches. 

When the greatest «tid least width are given, how do you 
find4he mean width ? ^ 

154. How many square feet in a board lo feet long, 1^8 
feet wide at one end, and 1^3 at the other ? 

Mean width, i^'^ + ^'^ = 1*55 ; and 1*65 X 16 = 24*8 
feet, Ans. ^ 

155. What is the number of square feet in aboard 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans. 20 feet. 

How do you find the contents of a sd'aight edged board, 
when one end is widei* than the other ? 

If the length be in feetj and the breadth in feet, in what 
denomination will the product be ? 

' If the length be feety and the breadth inches^ what parfs of 
a /oo< will be the product ? 

156. There is an oblong field, 40 rods long and 20 rods 
vnde ; if a straight line be drawn from one comer to the op- 
posite comer, it will be divided into two equal right-angled 
triangles ; what is the area of each ? 

Ans. 400 square rods = 2 acres 2 roods. 
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. 167. What is the area of a triangle, of which the heue is 
30 rods, and the perpendicular 10 rod^? Ans. 150 rods* 

158. If the area be 150 rods, and the hase 30 rods, what 
is the perpendicular ? f^'V '7^ t b' - -4««« 10 rods. 

159. If the perpendicular be 10 rods, and the area 150 
rods, what is the base ? / ^' -7 t, Am. 30 rods. 

When the legs (the hase and perpendicidar) of a right- 
angled triangle are given, how do you find its area 1 

When the area and one of the legs are given, how do you 
find Ihe other leg ? 

Note. Arty triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one comer to the 
opposite side, 9a may be seen by the annexed figur*;. 

Here A B C is a triangle, di« 
vided into two right-angled Irian- ^ 
gles, A (i C, and (i B C; there- . 
fore the whole frcwc, A B, multi- 
plied by %me half the perpendictdar 
d C, will give the area of the 
whole. If A B =z 60 feet, and 
(f C = 16 feet, what is the area ? Ans. 480 feet 

160. There is a triangle, each side of which is 10 feet; 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide Uie oppo- 
site side into' two equal parts. See IT 109. ' , 

Ans. Perpendicular, 8'66 -|- feet ; area, 43*3 -]- feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 216 feet 

When one side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches wide, and 2 inches thick ? in 2 bricks ? 

in 10 bricks ? Ans. to lasty 640 cubic inches. 

163. How many bricks in a cubic foot ? -r^^ in 40 cubic x 
feet ? in 1000 cubic feet ?/* . ' r- «- Ans^ fo W, 27000. - 

164. How many bricks will it take to build a wall 40 feet, ^* 
in length, 12 feet high, and 2 feet thick ? Avs. 26920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, =r 16 inciies, m thickness, how moxv^ linsJiA ^wi5k. 
Isy one course? 2 courses? \^ eox^^^'^'^^ ^ *^^^ 
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wall be 48 courses, = 8 feet, high, how many bricks will 
build it? 160 X 4 = 600, and 600 X 48 = 28800, Am. 

166. The river Po is 1000 feet broad, and 10 feet deep, 
sod it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feebto the mile) into the sea? Ans. 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which tlie rivers are supplied; how many tim^s 
greater than the Po will the whole amount of the rivers be ? 

Ans. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year, or 365 days? Ans, 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10^ to 5, and the mean depth o' 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans. 1708 years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than of 
water, and tlie height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square' foot? a square mile? and wliat will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168? 

Ans. 2109*375 lbs. weight on a square foot. 

62734375000 mile. 

10249980468750000000 ...^ of the whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
ference ? 

^ Note, It is found by calculation, that the circumference of a 
circle measures about 3} times as much as its diameter^ or, 
more accurately, in decimals, 3'14159 times. Ais. 44 feet 

172. If aXwheel measure 4 feet across from side to sidle^ 
how many feet around it ? Ans. 12f feet 

173. If the diameter of a circular pond be 147 feet, what 
is ita clrcumfereuce ? Ans. 462 feet 
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174. What is tlie diameter of a circle, vthose cireumfc- 
le&ce IS 462 feet ? Aja. 147 feet 

175. If the distance through the centre of the earth, from 
tide to side, be 7911 miles, how many miles around it? 

7911 X 3*14169 z= 24853 square miles, nearly, An$. 

176. What is the area or contents of a circle, whuse diam- 
eter is 7 feet, and its circumference 22 feet ? // / 3 r 

Note. The area of a circle may be found by multip^ng 
i the diameter into j- the circumference. Am, 38j square feet 

177. What is the area of a circle, whose circumference is 
176 rods ? ' Ans, 2464 rods. 

178. \f a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note, The diameter of the_ciiyile4><?i]5g;^ljJ5od| the -ciro^ , 
ference will be 3*14159.-;^ ilS. •7t$5iol a square rod) n«ariy. " 

Hence, if we square the diameter of any circle, and multi- 
ply the square by *7854, the prodilct will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods? 10* X '7854 = 78'64. Ans. 78*54 rods. 

180. How many square iaches of leather will cover a 
ball 8^ in3hes in diameter ? 

Note* The area of a globe or bcdl is 4 times as much as 
the area of a etrcZ^ of the same diameter, and may be found, 
therefore, by multiplying the whtde drcumference into the 
ti^ude diameter, Ans. 38^ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

'f ff H, -^ </ 7911 X 24853 = 196,612,083, Ans. 

182( How many solid inches in a ball 7 inches in diame^ 
tcr? ^ 

Note. The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Ans. 179} solid inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,233,034,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine wtil it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188*8 + cubic inches, and 1848 -f gall<m8. 
186. There is a round log, all the way of a bigness; the . 
areas of the circular ends of it are each 3 square feet; 
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how many solid feet does 1 foot in length of this log; cone* 

tein ? 2 feet in length ?<S 3 feet ? 4 . 10 feet ? 

A solid of this form is called a Cylinder. < 

How do 5 ou find the solid content of a cylinder, when 
the area of one end^ and the length are given ? 

186. What is the solid content of around stick, 20 feet 
long and 7 inches through, that is, the. ends being 7 inches 
in diameter ? 

Find the area of one endy as before taught, and multiply it 

by the length. Ans* 5 '347 f- cubic feet 

y ^ cj If you multiply square inches hy finches in lengthy what 

^ ^ptrte of a foot %vill the product be ? ■■ » ' if itquare inches by 

feet iu leugth, what part? -j ,.:'^., 

187. A bushel measure is »i^5 inches in di<imeter, and 8 
inches deep; how maiiy cubic inches does it contain ? 

Arts. 2150«4 +• 

It is plain, from the above, that the solid content of all 

bodies, which are of uniform bigness throughout, whatever 

may be the form of the ends, is found by mtdtiplymg the 

area of one end into its height or length. 

Solids which decrease gradually from the base dll they 
come to a point, are generally called Pyramids. If the base 
be a square, it is called a square pyrmnid^ if a triangle, a 
trimigtdar pyramid ; if a circle, a circular pyramid^ or a cone* 
The point at the top of a pyramid is called the verteXy and 
a line, drawn from the vertex perpendicular to the basej is 
called the perpendicular height of the pyramid. 

The solid content of any pyramid may be found by multi- 
plying the area of the base by ^ of the perpendicular he^ghL 

188. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

42 X I = 48. i '" i I Ans. 48 feet. 

189. There is a cone^ whose height is 27 feet, and whose 
base is 7 feet in diameter ; what is its content ? 

Ans. 346^ feet. 

190. There is a cask, whose head diameter is 25 inches, 
bung diameter 31 inches, and whose length is 36 inches; 

Low many wine gailons does it contain ? how many 

beer gallons ? 

Note. The mean diameter of the cask may be found by 

ik adding 2 thirds, or, if the staves be but little curving, 6 

tenths, of the difference between the head and bung diame* 
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ters, to the head diameter. The cask will thea be redueed 
to a cylinder. 

Now, if the square of the mean diameter be multiplied by 
*7854, (ex. 177,) the product will be the area of one end, 
and that, multiplied by the length, in inches, will give the 
solid content, in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the content in 
wine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

Id this process we see, that the square of the mean diam»- 
tCi' will be multiplied by '7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient ( '^|\* = '0034 ;) that is, 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals*) For the same reason we may, for beer gal- 
lons, multiply by (iJIJA == '0028, ncorfy,) '0028, &c. 

Hence this concise Rule, for gitaging or measuring cashy — ^ 
Multiply the square of the mean diameter by the length; mul" 
iiply this product by 34 for mne^ or by 28 for beer^ and, poinh 
ing off four decmalsy the product will be the contentin gallons 
and decimals ^f a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter =.6 in. difference, and J of 6 =: 4 inches; 
25 in. -{- 4in, =z 29 in. mean diameter. 

Then, 29^ = 841, and 841 X 36 in, = 30276. 
rp. J 30276 X 34 = 1029384. Ans. 102'9384 wine gals. 
•^^*^°' I 30276 X 28 = 847728. Ans. 84'7728beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches, and lengtli 45 
inches? iliw. 166'617. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal-. 
anced by a power of 42 pounds at the other end, 8 feet from 
the prop ? 

Note. In taming around the prop, the end of the lever 8 
feet from the prop will evidently pass over a space of 8 inches, 
while the end 2 feet from the prop passes over a space of 
2 inches. Now, it is a fundamental principle in mechanics, 
that the weight and power will exactly balance each oiher^ 
when they are inversebf as the spaces they pass over. Heocei 
jn this example, 2 pounds, 8 feet from me prop, will balance 

Y* 
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8 pounds 2 feet firom die prop; tberefore, if we Smde ik^ 
MORce of the POWER from the prop by the ^R$tanee of tht 
imevtfrom the proipj the quotieni unU ahoaye exprtM the 
nHo of the wbi«ht to the power; f = 4, that is, tbeio^A/ 
will be 4 times as much as the potoer. 42 X 4 =: i68. 

Am. 168 Ibo» 

193. Supposing the level as above, what/Nnoer would k 
require to raise 1000 pounds ? Ana. ^^^ = 250 pounds. 

194. If the weight to be raised be 5 tiroes as much as the 
power to be applied, and the distance of the weight from the 
prop be 4 feet,4iow far from the prop must the power be 
aj^lied? ' t'- , Jus. 20 feet. 

195. If the greater distance be 40 feet, and the less j^ of a 
foot, and the power 175 poimds, what is the toeif/A/? 

/.. * /ti ' ; / ii95. ]«)00 pounds. 

*^ . 196! Two men carry a kettle^ weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
fit>m the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds dpes each bear ? 

, ^ . ^^ _ " I 85f pounds. 

19'i 'There Ts a windlass,- the whee^ of which is 60 
inches in diameter, and the aitis, around which the rope 
coils, is 6 inches in diameter ; how many pounds on the a£le 
will be balanced by 240 pounds at the wheel ? 

Note. The spaces passed over are evidently as the diaau^ 
terSy or the ctrcmHferences ; therefore, -^ = 10, ratio. 

Ans. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what 
must be the diameter of the axle, that the rcUio of the weight 
to the power may be 10 to 1 ? Ans. 6 inches. 

Note. This calculation is on the supposition, that there 
is no friction^ for wliich it is usual to add j to the power 
which is to work the machine. 

199. There is a screw, whose threads are 1 inch asun- 
der, which is turned by a lever 5 feet, = 60 inches, long ; 
what is the ratio of the weight to the power? 

Note. The power applied at tlie end of the lever will de- 
scribe the circumference of a circle 60 X 2 = 120 inches 
in diameter, while the weight is raised 1 inch ; therefore^ 
the raXio will be found h^ dimdxng the circumference of a circle^ 
whose duoBUler in tmce &e length of the levery by the distanem 
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kftoeen the Areads of the icnm. 120 X 8f s 877f cn^ 
eomferenee, and -— ^ = ^"^f^ '^tio, Am. 

300. Tbere is a screw, whose threads are ^ of an inch ^ 
asunder; if it be turned bj a lever 10 ImI long, what w^kt**^' 
will be balanced by 120 pounds power? Am, 30171 pounds. 

201. There is a machine, in which the power moves over 
10 feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what is the ratio of the 
todght to the pmoer 1 ;4-)( / /; Am. 120. 

202. A maD put 20 apples into a wine gallon measure, '" 
which was afterwards filled by pouring in 1 quart of watery 
requited the contents of the apples in cubic inches. 

Am, 173^ inches* 

203 A rough stone was put into a vessel, whose capaci« 

ty was 14 wine quarts, which was afterwards filled with 2^ 

quarts of water; what was the cubic content of the stone? 

Am, 664} inches. 
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> / ^/ WOTES."^ ' ^ 

I 1 

r ', No. I. 

^ "^ Orcrdcan, Sept. 17, 1802. 

Foir ^'alue received, I promise to pay to Oliver Bountiful, 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. William Trusty. 

Attest, Timothy Testimony. 

'^ No. II. 

BUixt,8eptl7,180e. 

For value received, I promise to paf to 0. R., or bearev^ 

■' ■' dollars cents, three months after datet 

Piter PsNoa. 
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860 vcMiMB or iroTBS; 

No. III. 
By two Persons, 

Arian,Seiitl7,18Qt 

For value received, we, jointly and severally, promise to 
pay to C. D., or order, ■ dollars ■ '^ cents, on 

demand, with interest Alden Faithful. 

Attestj CoNSTANCB Adlev. James FAiRFAeE. 



Observations. 

1. No note is negotiable unless the words " or order ^^^ other- 
wise " or bearer^'*^ be inserted in it. 

2. If the note be written to pay him " or order ^'* (No. I.) 
then Oliver Bountiful may endorse this note^ that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on William 
Trusty for payment, and if he neglects, or is unable to pay, 
A may recover it of the endorser. 

3. If a note be written to pay him " or bearer ^^"^ (No. II.) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. * 

4. The rate of interest, established by law, being ^ per 
cent, per anrnmij it becomes unnecessary, in writing notes, to 
mention the rate of interest ; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
anderstood legal interest, which is six per cent. 

5. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
and mentioned in the note, as three months, a year, &.c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words ^^on demand'* be 
expressed or not. 

7. All notes, payable at a certain time, are on interest as 
soon as they become due, though in such notes there be no 
mention made of interest 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due, as a oftmpensation for the 
injury. 

8. Upon the same principle, a note, peyrble cm demuid| 
without any mention made of interest, is on micrest after a 
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demand of payment, for upon demand such notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or three months, or in any certain time, and the 
signer of such note sutfers the time to elapse without de- 
livering such article, the holder of the note ^vill not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



BONDS. 

A Bondy with a Condition, from one to another. 

Know all men by these presents, that I, C. D. of, &c., in 
the county of, &c., am held and firmly bound to E. F., of, 
&c., in two hundred dollars, to be paid to the said E. F., or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrators, firmly by these 
Presents. Sealed with my seal. Dated tlie eleventh day of 
, in the year of our Lord one thousand eight hun- 
dred and two. * 

The Condition of this obligation is such, that, if the above- 
bound ,C. D., his heirs, executors, or administrators, do and 
i^all well and truly pay, or cause to be paid, unto the above- 
named E.'F., his executors, administrators, or assigns, the 
full sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of — next en- 
suing the date hereof, — then this obligation to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 



4 Condition of a ComUer Bond, or Bond of Indemnity, tohere 
one man becomeg bound for another. 
The condition of this obligation is such, that whereas' the 
above-named A. B., at the special instance and request, and 
for the only proper debt of the above-bound C. D., together 
with Ae said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above-written, held and 

firmly bound unto E. F., o^ &c., in the penal sum of — 

dollars,^ conditioned for the payment of the sum of, &c., with 
legal interest for the same, on the " ■ ■ ' ' ^ ' ■ day of 
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S62 FOBM8 or BSCBIPTS. 

next ensmiig the date of the said in part reeited obK^tion^ 
as in and by the said in part recited bond, with the condition 
thereunder written, may more fully appear ;^-if^ therefore^ the 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
£. F., his executors, administrators, or assigns, the said sum 

of^ &c, with legal interest of the same, on the said >- 

day of, &c, next ensuing the date of the said in part re- 
cited obligation, accordir g to the true intent and meaning, 
and in full discharge and satisfaction of the said in part re- 
cited bond or obllgatiou, — ^then, &c.— otherwise, &c 



iVb(e. The principal difference between a note and a 
bond is, that the latter is an instrument of more solemnity, 
being giren under seal. Also, a note may be controlled by 
a special agreement, different frpm the note, whereas, in case 
of a bond, no special agreement can in the least control 
nHhat appears to hare been the intention of the parties, a» 
expressed by the words in the condition of the bond. 



RECEIPTS. 

Sil|[rievcf, Sept. 19, 18QS. 
Receired horn Mr. Dubancx Adi,xt ten dollars in foil 
of ak accounts. OaT^ifD Constancb* 



ShgritvM, Sept 19, 180SL 

Received of Mr. Qkwasd Constancv five dollars in full 
of all accounts. Durance Adlxt. 



, Receipt for Money recehed on a Note, 

SHsreret, Sept 19, 180S. 

Received of Mr. Simpson Eastlt (by the hand of Titu» 
Trcstt) sixteen dollars twenty-five cents, which is en-« 
dorsed on his note of June 3, 1802. 

PSTSR ChEERFUI.. 

A Receipifor Money recewedon Aecoimt. 

Sitgrieftt, Sept 19, I80EK. 

. Received of Mr. Quanp Landike fifty dollars on ao« 
•oiiiit Sldro Slackubt. 



rORMS OF RSCEIPT8, &C. — BQ^fi'-KXEFlNQ. 26S 

lUce^t for Money received for another Person, 

Salem, Aug. 10, 1827. 

' Received from P.. C. one' hundred dollars for account of 
J. B. £u Truman. 



Receipt for Interest due on a Note, 

• ^ ^ Amherst, July 6, 1827. 

' Received of I. S. thirty dollars, in full of one year's in- 
terest of $ 600, due to me on the day of ■ 

last, on note from the said I. S. Solomon Gray. 

Receipt for Money paid before it becomes due, 

Hillsboroug:h, May 3, 1827. 

Received of T. Z. ninety dollars, advanced in full tor one 
year's rent of my farm, leased to liie said T. Z., ending the 
first day of April next, 1828. ^ Honestus James. 

Note, There is a distinction hetween receipts given in 
full of all accounts^ and others in full of ad demand!f» The 
former cut off accounts only ; the latter cut off not only ac- 
counts, but all obligations and right.of action. 



ORDERS. 

' Archdale, Sept, 9, 1802. 

Mr. Stephen Burgess. For value received, pay to A. 
B., or order, ten dollars, and place the same to my account 

g Samuel Skinner. 

PitUburgii, Sept. 9, 1821. 

Mr. James Robottom. Please to deliver Mr. L. D. such 
goods as he may call for, not exceeding the sum of twenty- 
five dollars, and place the same to the account of your 
humble servant, Nicholas Reubens. 



BOOK-KXSB:i^X»rO. 

It is necessary that every man should have some regular^ 
uniform method of keeping his accounts. What this method 
shall be, the law does not prescribe ; but, in cases of di»« 
pute, it requires that tl^ book, or that on which the charges 
were originaUy made, be produced in open court, when h« 
will be required to answer to the following questions :^— 
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MOHEY. 

Why u money called sterling ? Because in the 
time of Richard I, money coined in the eaf t part 
of Germany, came in special request in Englatid, 
on account of its purity, and was called Easterling 
Money, as all the inhabitants of those parts wjere 
called Easterlings ; and soon after some of thjese 
people, skilled in coining, were sent for to London 
to bring the coin to perfection, which was s^on 
called Sterlings from Easterling. 

M.oney, as a medium of commerce, is first njen- 
tioned in Genesis, chap, xxiii. when Abraham nur- 
chased a field as a sepulchre for Sarah, in the year 
of the world 2139 : money was first made at Ar^os, 
894 years B. C. ; has increased eighteen timef in 
▼alue from 1190 to 1530 ; and twelve time^ in 
▼alne from 1530 to 1789. Silver has increas* 
ed thirty times its value since the Norman 
Conquest: viz. a pound in that age was three 
times the quantity it is at present, and ten times 
its value in purchasing any commodity. 
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FOREIGN COINS, 






WITH THEIR VALUE IN PEDEHAL 


MONEll 
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Dollars. 


Cents. 


Mills. 


^ A Johannes, 


15 


00 





A doubloon, 
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93 





A moidorey 
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00 





Atiold English guinea, 
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66 


6 


A French guinea. 


4, 


60 





An English spvereign. 
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44 
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An Irish pound, 
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10 
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1 A Flemish pound, Amsterdam 


,2 
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1 An English pound sterling. 
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1 A Spanish pistole, 
A French pistole, 
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A millree of Portugal, 
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English or French crown. 
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Rix dollar of Sweden, 
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Rix dollar of Denmark, 
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A sequin of Arabia. 
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A pagoda of India, 
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1 A tale of China, 
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i An oz of Persia, 
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1 A scudo of Bdme, 
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i A ducat of Naples, 
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A ruble of Russia, 





71 


3 


A florin of Vienna, 
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A guilder of Holland, 
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A marc banco of Hamburg, 
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A franc of France,* 
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A real of Spain, 
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1 A lira of Florence, 
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A livre tounioi» of France, 
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An English shilling. 
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A piastre of Constantinople, 
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